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CHAPTER 9. THE STRATOSPHERIC TRANSPORT Ol' PLUTONIUM-238
FROM THE APRIL 1964 SNAP-9A BURNUP

9.1 Injection of SNAP-9A Plutonium-238

Plutonium-238 was injected into the upper stratosphere on 21 April 1964
when a Transit navigational satellite carrying a SNAP-9A power source, which con-
tained 17 kiiocuries of plutonium-238, failed to achieve orbit and burned up upon

52,53,54
reentry into the atmosphere . Presumably the debris from the SNAP-9A
was distributed initially in the atmospheric layer between 30 and 100 kilometers
altitude, and thus had an initial distribution similar to that of debris from
the Orange event in the 1962 Hardtack series of nuclear weapons test354- It
was of great interest, therefore, to monitor the transfer of the SNAP-9A
plutonium-238 from the upper to the lower stratosphere, and from the lower
stratosphere to the troposphere and to the surface of the earth. The resulting
information is pertinent to studies of fallout rates of debris from nuclear explo-

sions in the upper atmosphere as well as to studies of potential atmospheric con-

tamination resulting from the use of nuclear power sources in space.

9.2 First Detection of Plutonium-238 from the SNAP-9A Burnup

The first detection of SNAP-9A plutonium-238 was in filter samples
collected by the USAEC high altitude balloon program55 at 33 kilometers at
34°S in August 1964, and in January 1965 it was detected in the Northern
Hemisphere in samples collected at 32.6 and 33.2 kilometers at 31°N. Results
of measurements of subsequent balloon samples permitted the tracing of the grad-
ual descent of the SNAP-9A debris to lower levels. The first definite detection

of this debris in STARDUST samples was in samples collected in May 1965 at 19 and

421
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20 kiltometers between 389S and 55°S8. The plutonium=238 concentrations in the
lower northern polar stratosphere attributable to SNAP-YA debris incirvased grad-
ually during 1965. By October and November 1965 half of the plutonium-238 in
some =amples collected in this region could be attributed to the SNAP-YA source.
STARDUST sampling was limited in latitudinal coverage during December 1965, but
evidently the influx of SNAP-YA debris into the lower stratosplere of the
Northemm Hemisphere had greatly accelerated by then, for one sample contained
twice as much SNAP-9A plutonum-238 as had any previously collected in that
region.

9.3 Distribution of SNAP-9A Plutonium-238 from March to December 1965
238 /289

The plutonium-238 concentrations and the Pu sctivity ratios
measured in samples collected during each month between March and December 1965
are plotted in Figures 83 to 88. In these cross sections a horizontal line is
drawn vcepresenting the flight track followed during the collection of each
sample. The plutonium-238 concentrations, in pCi/100 SCM, are given in the upper

9
“38/Pu239 ratios are given in the lower halves.

halves of the figures, and the Pu
A diagrammatic representation of the tropopause is given in each figure for gen-
eral reference. The data are placed in parentheses when it is suspected that ar
error has been made in the flight data supplied with the sample or dnring the

analysis of the sample. ‘
238/

Pu239

It appears that Pu ratios between 0.02 and 0.04 are typical
of debris from nuclear weapon tests, for results of nearly all snalyses of
STARDUST samples collected before May 1965 in the Southern Hemisphere und betore
September 1965 in the Northern Hemisphere fell within that range. No clear sign
of SNAP-9A debris was found in samples collected during March 1965 (Figure 83 )

or April 1965 (Figsure 84).
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During May 1965 SNAP-9A debris, identified both by relatively high
plutonium-238 concentrations and by relatively high Pu238/Pu239 ratios, was
founa in samples collected at 19 and 20 kilometers at 38° - 550S (Figure 85).
Still higher concentrations of SNAP-9A debris were iound in this region during
June to August 1965 (Figures 86 to 88). Indeed, the concentrations in the
lower southemn polar stratosphere generally continued to increuase slowly dur-
ing September to December 1965 (Figures 89 to Y2). It is evident from the
data in Figures 85 to 92 that the SNAP-9A debris was spreading equatorward
and downward within the lower southern stratosphere during the final two thirds
of 1965.

Apparently a slow influx of SNAP-YA debris into the lower northern
polar stratosphere had begun by mid-1965, for beginning in August Pu238/Pu239
ratios greater than 0.04 began to appear in samples in that region. Ratios of
0.05 were measured in samples collected there during August and September 1965
(Figures 88 and 89), and a ratio of 0.06 was found in an October sample
(Pigure 90), 0.08 in two November samples (Figure 91), and 0.14 in a December
cample ¥ re 92). Evidently the influx of SNAP-9A debris accelerated with
the ¢ >f the winter circulation.

By combining STARDUST data with data from the USAEC high altitude
balloon sampling program49’50’5;, one may obtain a picture of the downward
movement of the SNAP-9A debris within the stratosphere during 1964 and 1965.
Results of plutenium-238 measurements performed during these two pregrams on

samples collected at 359 - 439§, at 59 - 10ON, at 300 - 409N, and at 65°© - 700N

are plotted in Pigures 93, 94, 95 and 96 respectively.
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At 359 - 4598 (Figure 93) the plutonium=-238 concentrations at 32 and
then at 27.5 kilometers increased during the late winter and early spring seasons
(August-October) of the Southern Hemisphere during 1964 as SNAP-9A debris moved
downward from the higher levels where it had been injected in April 1964 (and
perhaps as it moved equatorward from higher latitudes where most of the down-
ward movemeut may actually have occurred.) Little additional downward movement
of the SNAP-9A debris occurred at 35° - 45°S during October 1964 to March 1965
(the summer season of the Southern Hemisphere), but during April to August
1965 (the autumn and the winter seasons) the debris moved downward again,
reaching the level of the tropical tropopause in detectable quantities. This
downward motion of the debris resulted in about a tenfold decrease in the
plutonium-238 concentrations at 32 kilometers. After August 1965 any addition-
al downward movement of the SNAP-9A debris at 35° - 4598 was =low, as the
winter circulation gave way to the spring and summer circulation of the strato- w
sphetre.

At 5° - 109V (Figure 94) in the tropical stratosphere SNAP-9A debris
was present at 32 kilometers by the baginning of 1965, but had not reached 19.8
kilometers by November 1965.

In the northein polar stratosphere (Figures 95 and 96) SNAP-9A
plutonium-238 reached 27 kilometers, coming from the region above 32 kilometers
during the winter of 1964-1965, and reached 24 kilometers during the spring and
summer of’ 1965. It was not until December 1965, after tl.c winter circulation
of" the polar stratosphere had again been established in the Noirthern lemisphere,
that it reached 19.8 kilometers at 30° - 409N (and presumably also at 65° - 70°N),

where it was sampled by STARDUST aircraft.
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2
The value of the Pu 38/Pu239 activity ratio was approximately 0.03 in
STARDUST samples collected in the Southern lemisphere before Muy 1965 and in
the Northernm Hemisphere before November 1965. Using this value, then, as the

Pu238/Pu239

ratio in debris from nuclear weapon tests, we have cualenlated the
weapons component of plutonium-238 in each STARDUST sample based on the mea-
sured plutonium-239 concentration in the sample. We have s=ubtracted this
weapons component from the total plutonium-238 coucentration of each sauple
to determine the SNAP-9A component (see Appendix 9-A).

The concentrations of SNAP-9A plutonium-238 in samples collected
at 4095 and in samples collected at 25°S have been plotted in time-altitude
sections in Figure 97 and concentration isolines have been drawn through the
data points. At 40°S SNAP-9A plutonium-238 reached 20 kilometers during May
1965 and reached 14 kilometers in the vicinity of the polar tropopause in
August 1965. At 25°S the SNAP-9A plutonium-238 probably reached 20 kilometers
during June 1965 and reached 16 kilometers in the vicinity of the tropical
tropopause by September 1965. It is evident that the mechanisms of atmospheric
transport which cause the movement of radioactive debris from the upper into
the lower stratosphere are capable of transferring significant quantities of
the debris through virtually the entire thickness of the lower stratusphere
over the course of a few months. Such rapid transfer iz probably more readily
explained in temms of eddy diffusion than in terms of mean advective transport
within the stratosphere.

After August 1965 changes in the distribution of SNAP-YA plutonium-238
at 4098 occurred only slowly. Presumably this reflects a decrease in the rate
of vertical exchange with the onset of the summer circulation in the southern

stratosphere. The decrease in concentrations in the layer between 12 and 17
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kilometers at 40°S after October 1965 probably resulted from the poleward
migration of the jet stream to latitudes higher than -J0° during the pring
‘months, with the resultant replacement of the low polar tropopause by the

high tropical tropopause at 40°S.

9.4 Distribution of SNAP-9A Plutonium-238 from January 1966 to June 1967

The concentrations of SNAP-9A plutonium-238 in camples collected
at three latitudes at 19 to 20 km during 1966 and 1967 are included with the
1964 and 1965 data and are plotted in Figure 98. SNAP-YA plutonium-258
reached the 19- to 20-km level at 40°S during the Southern lewisphere winter
season in mid-1965, with concentrations rising rapidly from below 0.05 pCi/100
SCM in April to over 1 pC?/100 SCM in May, and to 5 pCi/100 SCM by August.
These dropped back to a value of about 3 pCi/100 SCM and remained fairly
steady during the first six months of 1967. At 70°N concentrations increased
gradually at 19 to 20 km during the course of 1965, but then rose rapidly
during the Northern Hemisphere winter season of 1965-1966. They continued to
maintain the peak level of 1.5 to 2 pCi/100 SCM to dJune 1967. Some SNAP-9A
plutonium-238 was intercepted in the equatorial region at 19 to 20 km during
June 1965, shortly after it reached the lower southern polar stratosphere.
It was not until late 1965, however, when SNAP-9A plutonium-238 also reaclud
the lower northern polar stratosphere, that a sustained upward trend began in
the concentrations found at the equator. This trend appeared to have terminated
in March 1967.

Plutonium-238 data from the USAEC balloon sampling progruu?l;so’;7
have been combined with data from Project STARDUST to calculate the verticaol

profiles of SNAP-9A plutonium-238 concentrations shown in I'Muures 99 and 100
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In Figure 99 are shown profiles for July 1965, November 1965 and May -June 1966,
at 75° - 60°N, and March 1965, November 1965 and April 1966 at 50°- 30°N. It is
evident from this figure that in the northern polar stratosphere during 1965 to
1966 the concentrations of SNAP-9A plutonium-238 decreased with time at the high-
er altitudes and increased at the lower altitudes. Nevertheless, during early 1966
the highest concentrations were still present in the upper stratosphere, and the
vertical gradient was still quite steep in the lower northern polar stratos-
phere. In Figure 100 are shown profiles for April 1965, September 1965 and March
1966 at 10°N - 10°S, and March 1965, August 1965 and April 1966 at 30%- 55°S. In
the equatorial region there was a steep vertical concentration gradient during
1965 to 1966, with the highest concentrations at the highest altitudes sampled.
The concentrations increased at all altitudes, including the highest sampled,
during the course of 1965-1966. Before May 1965 there was a steep vertical
concentration gradient at 30° - 55°S, with the highest concentrations at the
highest altitudes sampled. By the end of the mid-1965 winter season, however,
fairly uniform concentrations were found at all altitudes from 25 km to the
highest altitude sampled, about 32 km, and significant concentrations of SNAP-9A
plutonium-238 were found at all levels in the lower southern polar stratosphere.
By April 1966 the layer of rather uniform concentrations appeared to extend from
26 km or higher down to 19 km. No substantial change below 20 km was found up
to February 1967.

The concentrations of SNAP-9A plutonium-238 measured in samples col-
lected at about 20 km have been plotted on a latitude-time diagran in l'igure 101,
together with the flight tracks of the sampling aircraft, and concentration iso-

lines have been drawn through the data. The rather sudden entrance of SNAP-9A
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plutonium-238 into the lower southern polar stratosphere during mid-1965, and
its apparent subsequent equatorward migration may be seen in the figure. A
steep concentration gradient was established between the southern polar and
southern tropical stratosphere at about 20°S during the second half of 1965,
and this gradient grew less steep only slowly from then until mid-1966.
Between mid-1965 and early 1966 SNAP-9A plutonium-238 entered the lower
northern polar stratosphere -- at first slowly, during the late summer and
the autumn seasons, and then rather rapidly, during the winter season -- and
showed an apparent equatorward movement as it did so. This movement ceased
in October 1966. By the second quarter of 1967 the concentrations over all
latitudes sampled at 20 km showed about a fourfold variation, from 1.5 pCi/100
SCM in the north to 0.7 at the equator and 3.0 at 45°8.

The concentrations of SNAP-9A plutonium-238 measured in samples
collected in a series of latitude bands have been plotted on altitude-time
diagrams in Figures 102 to 105, together with points representing sample collec-
tions, and concentration isolines have been drawn through the data. Data for
759 - 67°N and 679 - 529N are plotted in Figure 102, those for 52° - 36°N and
36° - 239N in Figure 103, those for 23° - 99N and 9°N - 1008 in Figure 104,
and those for 15° - 37°§ and 38°© - 55°8 in Figure 105. The downward movement
of plutonium-238 into the lower northern polar stratosphere during the 1965-1966
winter season is evident in Figures 102 and 103. It is noteworthy that by the
beginning of the spring season in 1966 the SNAP-9A plutonium-238 had reached the
lowest stratospheric levels zampled, in the vicinity of the tropopause. The
downward movement of SNAP-9A plutonium-238 into the lower southern polar strato-

sphere during the mid-1965 winter season is evident in Figure 105. By the
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begiming of the spring season in late 1966 plutonium-238 had reached the lowest
stratospheric levels =ampled, in the vicinity of the tropopause. The movement
of plutonium-238 into the tropical stratosphere during late 1965 and early 1966
by downward aud/or equatorward migration is evident in igure 104.

The concentration isopleths of SNAP-9A plutonium-238 in the Northem
Hemisphere (Figures 102 and 103) showed little change during the period from
mid-1966 to mid-1967. In the equatorial region the concentrations during this
period were still slowly increasing at the 19- and 20-kilometer levels. In
the region of 38°to 55°S shown in Figure 105 a significant decrease in the con-
centrations between 16 and 20 km is seen starting in mid-1966.

One could conclude that during late 1966 and early 1907 at 15 to 20 km
in the Northern Hemisphere transfer of plutonium-238 to the south or to the
troposphere was offset by contributions from the upper stratosphere. This could
imply that the supply of plutonium-238 in the upper northern stratosphere was
not substantially depleted. Near the equator contributions to the lower strato-
~phere continued to be greater than the amounts transterred to the troposphere.
However, -loser to the southern polar region the contribution from the upper
stratosphere was less than that lost to the troposphere. Thus the concentrations
remaining in the upper stratosphere were too low to offset the effectis of fall-

out. Nevertheless these remaining concentrations are still higher than those in

9,5 Conclusions on the Transport Mechanism

the Northern Hemisphere. '

8
Telegadas and List concluded that the observed downward movement
in the northerm polar stratosphere of rhodium-102, cerium-144 and strontium-90

from the 1938 nuclear weapon tests "suggests that mass movement rather than
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vertical diffusion is the dominant mechanism in the polar winter stratosphere
between 14 and 20 km." List, et al.59 believe that obzervations of the move-
ment of cadmium~109 in the stratosphere are compatible with that ccaclusion.

It is evident from the STARDUST measurements of SNAP-9A plutonium-238,
however, that the mechanism of vertical transport of radioactivity in the polar
stratosphere of both hemispheres is capable of moving significant quantities of
a tracer nuclide from the region above the 20 km level to below the 12 km level
in the course of a single winter season. If this transfer is attributed to
mass movement of the air, it is iéplied that all of the air below the 20 km
level in the polar stratosphere is transferred downward into the troposphere
during the course of the winter. If this occurred, all of the fisvion products,
activation products and cosmic ray products in the lower polar stratosphere
would also enter the troposphere during the winter, and the highest rates of
fallout of these nuclides would occur in the winter and not in the spring, as
is actually observed. Moreover, the replacement of the 18 x ].016 kg of air
between 12 and 20 km in the polar stratosphere (30° - 90° latitude) by air moving
down from the upper stratosphere would also require an influx of air from the
tropical stratosphere into the upper polar stratosphere, for the latter region

i kg. If the extra 11 x 1016 kg of replacement air came

contains only 7 x 10
from the tropical stratosphere of the same hemisphere, all of the air above about
17 km would be required;

If this massive movement of air occurred, all of the air in the upper
atmosphere -- and all of the tracer nuclide as well -- would be transferred into

the lower polar stratosphere within a single year, and this i« clearly not true.

In fact, more than a year had passed followinyg their injections at high altitude
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betore any rhodiun=102, cadmium-109 or plutanium-238 entered the lower strato-
sphere, and two years after their injections the coneentrations of these nuclides
in the upper stratosphere were still high. Furthemore, it virtually all of the
air in the tropical stratosphere of each hemisphere were transferred into the
polar stratosphere during the winter it would have to be replaced by air trom
the tropical stratosphere of the other hemisphere or by trvopospherie aire. If
the replacement came from the stratosphere of the other hemisphere one result
would be a rapid equalization of concentrations of radiodctive debris within
the tropical stratosphere of both hemispheres. There was a steep horizontal
gradient in strontium-90 concentrations within the lower southern tropical
stratosphere (0° - 309S), however, for at least one year following the 1958 low
latitude tests of nuclear weapons, and for two years following the 1962 tests.
If the replacement came from the troposphere, the concentrations of radioactive '
debris in the tropical stratosphere should have become virtually zero within a
yedar following the last injection into that region. Quite the contrary, by
1965 the highest concentrations of strontium-90 were found in the upper tropi-
cal stratosphere.

We would conclude, then, that the rapid movement of SNAP-9A plutonium-
238 from the upper stratosphere down to the level of the tropopause during the
course of only a single winter season can best be attributed to turbulent exchange
within the winter polar vortex. This process would produce the observed gentle
concentration gradient in the lower stratosphere, whereas downward mass meovement
would produce in the lower stratosphere the same steep concentration gradient
obzerved in the upper stratosphere durving the months which preceded the mass

movement. Moreover, vertical turbulent exchange would cause high concentrations
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of the tracer nuclides to remain in the upper stratosphere for several years,

and this too is observed to occur.

9.6 Calculation of the SNAP-9A Plutonium-238 Stratospheric Burden

As an increasing fraction of the SNAP-9A plutonium-238 has eortered
the lower stratosphere it has become possible to calculate more accurately the
stratospheric burden of this nuclide. The total injection has been reporwdw’s3
to be. 17 kilocuries.

Thus, except for the negligible quantity that may have entered the
tropcsphere by early 1966, the calculated stratospheric burlden should be 17
kilocuries. Using the data from Project STARDUST and from the USAEC balloon
program, however, we calculated the stratospheric burden of SNAP-YA plutonium-238
during September-December 1965 to be 7.5 kilocuries according to the distribution
shown in Figure 105-A. Presumably this low value resulted from our under-
estimating concentrations in the upper atmosphere, and perhaps in the lower
southern polar stratosphere.

By early 1966 SNAP-9A plutonium-238 had entered the lower northern
polar stratosphere. The estimated distribution of this nuclide in the STARDUST
sampling corridor during January to April 1966 is shown in Figure 106. We have
extrapolated this distribution into the upper atmosphere using data from the
USAEC balloon program d and have calculated a total stratospheric burden of
12 kilocuries of SNAP-9A plutonium-238. The distribution of this burden and of
that calculated for late 1965 are summarized in Table 109. According to our
estimate for early 1966 only 6.5 kilocuries had entered the lower stratosphere
by April 1966, two years following the injection of the plutonium-238. Presum-

ably the burden in the atmospheric region above 22 km is more nearly 10.5 than
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TABLE 109. The Distribution of the Stratospheric Burden of SNAP-9A
Plutonium-238 (in kilocuries)

Altitude

kn mb

September-December 1965

60-22 0-40
22-15 40-120
15-9 120-300

January-April 1966

60--22 0-40
22-15 40-120
15-9 120-300

Latitude
90-309N 309-0°N 0-30°8 30-900S Total
1.4 0.5 1.2 2.0 5.1
0.0 0.0 0.5 1.9 2.4
0.0 - - 0.0 0,0
1.4 0.5 1.7 3.9 7.5
1.0 0.7 1.7 2.1 5.5
0.8 0.2 0.6 4.0 5.6
0.3 0.0 0.0 0.6 0.9
2.1 0.9 2.3 6.7 12.0
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5.5 aci, which could suggest that the collection efficiencies of the balloon sam-
plers are less than 100 percent, or that concentrations measured at 34°S by the
balloon program are often not representative of those in the southemn polar

stratosphere.

Since less than 10 percent of the SNAP-9A plutonium-238 injected was
found in the stratospheric regions below 15 ki in early 1966, it seems unlikely
that a significant amount of this tracer nuclide had entered the troposphere by

then.

9.7 Anomalous Measurements - Effect of Particle Size

Two samples collected between 17°S and about 35°S, one during May
and one during June 1965, appeared to contain SNAP-9A plutonium-238. These
results seem anomalous, however, for samples collected farther south at the
same altitude and at higher altitudes at the same latitude did not contain
SNAP-9A debris. These two samples, SQ-7251 and SQ-7264, were reanalyzed, as
8Q-7565 and SQ-7566 respectively, to confirm these potentially significant
results. In the original analyses one half of each filter was used, and in
the reanalyses one quarter of each was used. Dlata from the analyses ol these
four samples are contained in Table 110. The reanalyses failed to confirm the
presence of SNAP-9A plutonium-238 in the samples.

The failure of the reanalyses to find SNAP-9A debris may mean that
the original analyses were in error, but there is another possibility. It the
SNAP-9A debris which entered the lower stratosphere during the f{irst half of
1965 was carried by particles large enough to contain between 108 to 109 atoms
of plutonium-238, only one or two such particles would have to be included in a

sample to give the level of plutonium-238 activity displayed by samples SQ-7251
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SNAP-9A

Pu238

< 0.03
7.94

0.08
< 0.02

0.21
< 0.03

TABLE 110. Results of Plutonium Analyses of Selected Samples, Including
" Reanalyses of Two Anomalous Samples
pCi/100 SCM

Pu238 Total Total
Sample Collection Altitude —579 939 038
Number Date Latitude (km) Pu” Pu Pu
SQ-7564 28 Apr 65  380-55°S 18.9 0.04 1.72 0.06
SX-7476 9 Nov 65  389-55°8 19.2 3.34 2.40 8.02
SQ-7251 11 May 65 170-36°8 16.2 0.13 0.86 0.11
SQ-7565 11 May 65  17©-36°S 16.2 0.04 0.92 0.03
SQ-7264 23 Jun 65  179-34°S 16.2 0.19 1.26 0.24
SQ-7566 23 Jun 65  179-349§ 16.2 0.03 1.16 0.03
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23
and SQ-7264. The sizes of the hypothetical spherical particles of Pu“,SOQ

required to contain all of the SNAP-9A plutonium-238 iu each of the two samples,
SQ-7251 and SQ-7264y have been calculated. The calculatian, which is shown in
Table 111, indicates radii of 0.15 and 0,12 micron {or thege liypothetical spheri-
cal particles at theoretical density. If the SNAP-9A plutonium-238 were
actually present as aggregates of smaller spherical particles, and the aggre-
gates consisted of 50 percent open spaces and 50 percent particles of milli-
micron size, the radii of the spherical aggregates would be 26 percent larger
than is calculated in Table 111.

No evidence is currently available to confiim the possible correct-
ness of the original analyses and of the reanalyses of the 1wo anomalous samples,
but tle alpha spectra obtained in both sets of analyses appear to be of good
quality. Data are included in Table 110 for sample SQ-7564, collected at
380 - 5598 one month before the first definite interception there of SNAP-9A
debris, and for sample SX-7476, collected at approximately the same location
after comparatively high concentrations of SNAP-9A debris had arrived. The
alpha spectra for these two samples are plotted in Figure 107. Peaks aie shown
which are attributable to plutonium-239, plutonium-238 and plutoniun-236 (which
is added to the samples before analysis to permit calculation of radiochemical
yields). The addition of SNAP-9A plutonium-238 to plutonium from weapons
debris causes a readily discernible increase in the ratio of the arca under the
5.5 Mev plutonium-238 peak to the area under the 5.1 Mev plutoniim-239 peak.
Alpha spectra for samples SQ-7251 and SQ-7565 and for samples SQ-72064 and
SQ-7566 (all with the 5.8 Mev plutonium-2:6 peaks deleted) ave compared in

Figure 108. All spectra are of reasonably good quality, suggesting that perhaps
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the analyses are indeed correct, and that failure of the plutonium-238 results
to agree on duplicate samples results from inhomogeneous distribution of
SNAP-9A debris on the filters.  This could result if the particles carrying

the debris had radii in the range of 0.12 to 0.15 micron.
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TABLE 111. Estimates of Sizes of Hypothetical Spherical Particles of PUOQ

&N _p-=
(1) o D=AN,
ON - . Lo 238 .
where D = = - observed disintegration rate of Pu” ', in atoms/min.,
A = decay constant of PUZJB’ 1.48 x 10_8 min. —l,
N = atoms of PuZJS in the sample
(2)  N=h
e
where A = Avogadro's number = 6.02 x 1029 atoms/mole
V = volume of Pu2‘5802 particle, in ch

p = density of Puz‘j8 = 11.46 g/cm3

molecular weight of Pu238

=
n

0, = 270 g/mole

3_ v
(3) r= 189

where r = radius of particles, in cm.

(4) S Y __ 1M - DM - - 270 D
4.189  4.189 Ap  4.189 AAp (4.189)(1.48x1078)(06.02x1023)(11.40)
> = 0.631 x 10715

For SQ-7264:
D = (4.59x10 dpm/SCM)(L.29x10°SCM) = 5.9 dpn.
2= (0.631 x 10'15)(5.9) = 3.72 x 1073

R H

For $Q-7251:
D = (1.77x10 >dpm/SCM)(1.64x10°SCM) = 2.9 dpm
rP= (0.631 x 1071%)(2.9) = 1.83 x 10733

r=1.2 x 10-5 cm. = 0.12 p
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APPENDIX 9-A

Plutoniuwn Nucelide Concentrationsg in Stratospheric Samples

Nuclide Concentirations (pCi/100 SCM)

TABLE 9A-1.
January 1963 to June 1967,

Collection  Latitude Altitude Total  Total
Sample Date Ranue (km) SrY0 Pu23Y
SQ-7084 5 Jan 08 759N-67°N  18.3 633 11.4
S0)-7035 5 Jan 65 75ON-67ON 10,1 461 8.68
SQ=-7043 7 dJdan 65 2020N-000N 20.4 625 11.7
SQ-0982 15 Jan 65 3805-47085 20.4 22]] 3.37
SQ-7038 1Y Jan 65 759N-67°N 150 566 . 11.1
SQ-7047 1Y Jan 65 1598-3708 20.9 223 3.69
SQ-7056 2 Feb 65 S520N-37CN 18.3 496 10.1
SQ-7061 11 Feb 65 38085-47°8 20.5 164 1.99
SQ-7052 16 Feb 65 759N-67°N 16.8 499 8.62
SQ-7065 16 Feb 65 2208-3708 21.0 165 2.34
SQ-7107 2 Mar 65 520N-36°N  19.8 480 6.14
SU-7106 3§ Mar 65 750N-676N  19.7 388 4.67
SQ-7151 4 Mar 65 090ON-10°8 20.4 367 5.63
SQ-7141 31 Mavr 65 380S5-55°8 19.6 134 1.52
SQ-7558 13 Apr 65 1708-36°8S 16.2 32 0.45
SQ-7359 13 Apr 65 1708-36°8 17.7 44 0.73
SQ-7561 14 Apr 65 3805-5598 16.2 58 0.83
SQ-7562 14 Apr 65 3808-5508 17.7 74 0.87
SO-7143 27 Apr 65 1705-34°S  19.0 151 2.07
SQ-7563 27 Apr 65 1768-36°8 19.9 136 2.07
SQ-7142 28 Apr 65 H7ON=53ON 19.1 416 6.04
SQ-71532 25 Apr 65 0YON-10©8 19.9 339 5.68
SQ-7364 28 Apr 65 58P8-3598 19.0 182 1.72
SN-7231 11 May 65 | 708-360°8 16.2 46 0.86
SQ-7565 11 May 63 1705-36°8 16.2 65 0.92
SQ=-7739 11 May 65 1 7085-36°8 16.2 sl 0.79
S=-7252 11 Mauy 65 | 708-3698 177 80 1.57
SO=7741 11 May 658 17€5-36°8 77 77 1.15

466

Total Weapon SNAP-9A
Py 238 py238 py238
0.36 0.8) 0.05
0.30 0.23 0.07
0.30 oL 8B < Bulll
0.11 0.09 0.02
0.8 0.30 0.02
0.11 0.10 D 0%
0.33 OLiE7 0.06
0.08 0.05 0.03
0.31 0.23 0.08
0.06 0.06 < 0.01
0.18 0.17 0.01
0,19 0.13 0.06
0.12 0.15 < 0.01
0.04 0.04 < 0.01
0.01 0.01 < 0.01
0.02 0.02 <0.01
0.02 0.02 < 0.01
0.02 0.02 < 0.01
0.07 0.06 0.01
0.09 0.06 0.03
0.21 0.16 0.05
0.13 0.15 < 0.01
0.07 0.05 0.02
(0.11) 0.02 (0.09)
0.03 0.02 0,01
0.03 0.02 0.01
0.05 0.04 0.01
0.03 0.03 < 0.01
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TABLE 9A-1. (continued)
Nuclide Concentrations (pCi/100 SCM)
Collection Latitude Altitude Total Totul Total Weapon  SNAD-9A

Sample Date Range (km) sr?0 pu2s? pu2i8 py=98  pyeds
SQ-7253 12 May 65 3908-4780° 16.2 160 3.05 0.13 0.08 0.05
SX-7237 25 May 65 7 5ON-67°N 18.5 334 8.28 0.27 0.22 0.05
S3Q-7160 25 May 65 52CN-37°N 19.5 302 5.68 0.20 0.15 0.05
SQ-7161 25 May 65  369N-23°N 19.6 315 5.95 0.22 0.16 0.06
SX-7175 25 May 65  239N-09°N 20.1 (181) L 0.18 0.76 0.02
SQ-7742 26 May 65 1908-34°8 18.9 149 2.07 0.06 0.00 = 0.01
8Q-7162 26 May 65 1898-36°8 19.6 197 2.00 0.11 0.05 0.06
8Q-7743 26 May 65  18©S5-36°S 19.6 155 1.81 0.13 0.05 0.08
SQ-7159 27 May 65 67O9N- 520N 19.0 296 5.30 0.18 0.14 0.04
SQ-7164 27 May 65  3808-55°8 18.9 127 2.34 0.52 0.06 0.46
SQ-7163 27 May 65 3808-550°8 19.8 97 1.88 1.26 0.05 1.21
8X-7238 28 May 65 9ON-100§ 19.2 180 4.42 0.13 0.12 0.01
SX-7176 28 May 65 9ON-10°S 20.7 235 5.02 0.13 0.14 < 0.01
8Q-7397 1 Jun 65 4008 12.2 42 0.70 0.02 0.02 < 0.01
SQ-7254 8 Jun 65 756N-67°N 16.8 423 8.63 0.24 0.23 0.01
8Q-7255 8 Jun 65 9ON-1008§ 17.7 88 1.84 0.05 0.05 < 0.01
SQ-7744 8 Jun 65 1798-35°S 16.2 24 0.35 0.01 0.01 < 0.01
8Q-7256 8 Jun 65 1798-35°S 17.4 88 1.50 0.06 0.03 * 0.02
SQ-7745 8 Jun 65 1708-35°8 17.4 96 1.83 0.07 0.04 0.03
SQ-7257 10 Jun 65 67°N-50°N 15.2 223 4.78 0.13 0.13 < 0.01
SQ-7258 10 Jun 65 23°N-09°N 17.7 219 4.20 0.13 0.11 0.02
SQ-7259 10 Jun 65 3808-55°8 16.2 152 2.16 0.07 0.00 0.01
SQ-7746 10 Jun 65 3898-5508 16.2 132 1.83 0.05 0.05 < 0.01
SQ-7261 10 Jun 65  3808-55°8 17.7 156 2.72 0.38 0.07 0.31
SQ-7747 10 Jun 65  38098-5508 17.7 158 2.32 (2.40) 0.06 (2.34)
SQ-7178 22 Jun 65 33°N-28°N 19.2 358 6.06 0.21 0.16 0.05
SQ-7179 22 Jun 65 23°N-09°N 19.2 219 4.07 0.14 0.11 0.03
SQ-7262 22 Jun 65 3808-5508 18.6 145 2.24 1.46 0.06 1.40
SQ-7183 22 Jun 65  3898-55°8 19.3 121 1.60 1.89 0.04 1.85
SQ-7748 22 Jun 65  38°S8-55°8 19.3 130 1.78 1.75 0.05 1.70
SQ-7177 23 Jun 65 67°N-50°N 18.3 318 5.50 0.20 0.15 0.05
SQ-7263 23 Jun 65  50°N-37°©N 1R.3 356 6.71 0.19 0.18 0.01
SQ-7264 23 Jun 65 179S-340S 16.2 80.6 1.26 (0.24) 0.03  (0.21)
SQ-7566 23 Jun 65 1708-3408 16.2 80.9 1.16 0.04 0.03 0.01
SQ-7181 23 Jun 65  1708-34°§ 17.7 108 2.00 0.04 0.05 < 0.01
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TABLL o9a-1. (continued)
Nuclide Concentrations (pCi/100 SCM)
Collection Latitude  Altitude Total Total Toal Wegpon  SNAP-9A

Samp le Date Range (km) srY0 pu<s’ pu=s8 py=8 pu2s8
SQ-7184 24 Jun 65 3898-5508 16.2 126 1.88 0.07 0.05 0.02
SQ-774Y 24 Jun 65 3898-5508 16.2 128 1.97 0.06 0.05 0.01
SQ-7182 24 Jun 65 389S-5508 17.7 156 2.46 0.12 0.07 0.05
SQ-7751 t4 Junm 65 3898-5508 17.7 156 2.48 0.13 0.07 0.06
SQ-7265 25 Jun 65 759N-07ON 18.6 361 5.22 0.17 0.14 0.03
SQ-7266 25 Jun 65 09ON-10°S 19.2 208 3.16 0.10 0.08 0.02
SQ-7180 25 Jun 65 0YON-10°S 20.0 254 4.3; 0.36 0.12 0.24
SX-7239 19 Jul 65 520N-37°N 18.3 308 7.19 0.23 0.19 0.04
SX-7192 19 Jul 65 520N-379N 19.3 426 4.93 (0.87) 0.13 (0.74)
SX-7193 19 Jul 65 36°ON-23°N 19.8 439 5.69 0.22 0.15 0.07
SX-7241 19 Jul 65 1798-3408 19.0 122 2.43 1.21 0.07 1.14
SX-7194 19 Jul 65 1798-340°S 19.8 205 2.53 0.63 0.07 0.56
SX-7242 20 Jul 65 389S8-350S 18.9 122 2.37 1.56 0.06 1.50
SX-7197 20 Jul 65 389S-55%s 19.5 Wal7 1.81 2.83 0.05 2.78
$Q-7267 21 Jul 65 179S8-36°8 16.2 35 0.41 0.01 0.01 < 0.01
SX-7243 21 Jul 65 179S8-36°S 17.7 B2l 2.37 0.28 0.06 0.22
SX-7244 22 Jul 65 759N-67°N 18.3 235 5.56 0.20 0.15 0.05
SX=7195 22 Jul 65 389S-5598 16.2 160 1.97 0.15 0.05 0.10
SX-7196 22 Jul 65 13898-5598 i, 7 196 2.07 0.36 0.06 0.30
8X-7245 23 Jul 65 759N-66°N 5.8 235 5.55 0.16 0.15 0.01
SX-7246 23 Jul 65 759N-6GON 16.8 o 7.60 0.25 0.21 0.04
SX~-7190 24 Jul 65 G7ON-52°N 18.3 428 3.93 0.14 0.11 0.03
SX-7191 24 Jul 65 64ON-520N 19.0 378 4.66 0.20 0.13 0.07
SX-7247 24 Jul 65 0YON-0208 17 .4 99 2.62 0.08 0.07 0.01
SX-7248 25 Jul 65 36ON-23°N 17.7 (92) 2.50 0.08 0.07 0.01
SX-7249 25 Jul 65 23°9N-09°N 17.7 (13) (0.40) (<0.02) (0.01) (<o0.01)
SX-7396 28 Jul 65 4008 12.2 (54) (0.93)  (0.03) (0.02) (0.01)
8Q-7398 10 Aug 65 4008 12.2 58 1.00 0.14 0,03 0,11
SQ-7198 15 Aug 65 759N-67°N 18.3 452 4.90 0.15 0.13 0.02
SQ-7199 13 Aug 65 759N-679N 19.2 407 4.60 0.24 0.12 0.12
SQ-7200 15 Aug 65 099N-1008 19.2 243 4.15 0.13 0.11 0.02
SQ-7201 16 Aug 65 520N-370N 1843 345 5.88 0.19 0.16 0.03
SQ-7202 16 Aug 65 B20N-47°N 19.4 280 5.28 0.20 0.14 0.06
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TABLE gp-3. (continued)
Nuclide Concentrations (pCi/100 SCM)
Collection Latitude Altitude Total Totgl To}gl Wegpon SNAP-9A

Sample Date Range (km) Sr90 Pu239  py238  p, 238 Py <38
SQ-7203 17 Aug 65 369N-23°N 18.9 472 5.82 0.17 0.16 0.01
SQ-7204 17 Aug 65 36°N-230N 19.6 375 5.88 0.21 0.16 0.05
SQ-7205 17 Aug 65 09ON-1008 16.2 25 (0.05) (<0.16)  (0.00) (<0.16)
SQ-7206 17 Aug 65 09°ON-100°§ 17.7 113 2.08 0.06 0.06 <0.01
SQ-7207 17 Aug 65 3808-550§ 18.7 159 2.45 3.02 0.07 2.95
SQ-72u8 17 Aug 65 38°S-5508 19.3 143 2.38 4.98 0.06 4.92
SQ-7209 19 Aug 65 67°N-520N 18.3 399 8.43 0.27 0.23 0.04
SQ-7567 19 Aug 65 679N-520N 19.4 281 4.28 0.17 0.12 0.05
SQ-7211 19 Aug 65 369N-230N 17.7 180 3.69 0.12 0.10 0.02
SQ-7212 19 Aug 65 239N-090N 17.7 119 2.13 0.06 0.06  <0.01
SQ-7213 19 Aug 65 23°N-120N 19.4 254 4.55 0.12 0.12  <o0.01
SQ-7214 19 Aug 65 2508-36°S 16.2 89 1.44 0.09 0.04 0.05
SQ-7215 19 Aug 65 1708-360S 17.7 121 1.70 0.22 0.05 0.17
SQ-7216 19 Aug 65 1798-360S 19.7 145 2.75 2.08 0.06 2.02
SQ-7217 21 Aug 65 099N-100§ 19.7 264 3.54 0.14 0.10 0.04
5Q-7399 9 Sep 65 4008 o) 39.8 0.81  <0.01 0.02  <0.01
SX-7301 13 Sep 65 759N-g70N 18.3 329 5.58 0.19 0.15 0.04
SX-7302 13 Sep 65 759N-67°N 19.3 391 4.67 0.19 0.13 0.06
SX-7303 13 Sep 65 520N-370N 18.3 270 4.64 0.17 0.13 ¢.04
SX-7304 13 Sep 65 520N-370N 19.5 382 4.82 0.18 0.13 0.05
SX-7305 13 Sep 65 36ON-230N 19.8 297 4.32 0.16 0.12 0.04
SX-7306 13 Sep 65 389S-550§ 19.3 172 2.48 5.10 0.07 5.03
SX-7307 14 Sep 65 679N-~500N 16.8 248 4.13 0.10 0.12  <0.01
SX-7308 14 Sep 65 380S-550§ 16.2 167 2.53 0.50 0.07 0.43
SX-7309 14 Sep 65 889S-5505 17.7 172 2.70 3.05 0.07 2.98
SX-7311 15 Sep 65 7509N-670N 15.2 237 3.58 0.10 0.10  <o0.01
SX-7312 15 Sep 65 759N-¢70N 16.8 391 5.91 0.17 0.16 0.01
SX-7313 15 Sep 65 09°N-100§ i J7 114 2.23 0.15 0.06 0.09
SX-7314 15 Sep 65 2508-3608 16.2 (42.6) 0.95 0.24 0.03 0.21
SX-7315 15 Sep 65 210S-36°S 17.7 (59.0) 1.68 0.23 0.04 0.19
SX-7316 16 Sep 65 679N-500N 15.2 136 2.89 0.09 0.08 0.01
SX-7317 16 Sep 65 67°N-520N 18.3 396 7.38 0.22 0.20 0.02
SX-7318 16 Sep 65 679N-520N 19.8 229 4.13 0.20 0.11 0.09
SX-7319 16 Sep 65 23°9N-090N 20.0 248 5.29 0.14 0.14  <o0.01
SX-7321 17 Sep 65 1898-3408 19.2 130 2.43 2.45 U.07 2.38
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TABLL 9p-1,

(continued)

Nuclide Concentrations (pCi/100 ScM)

Collection Latitude Altitude Togal Total To}g%
Sample Date Range (km) o Pu23Yy py238
SX-7322 18 Sep 65  09ON-]100g 20.1 277 3.04 0.11
SX-7464 6 Oct 65 4008 746 2.8 0.06 0.00
SQ-7401 6 Oct 65 4008 12,2 42,6 (2.97)  (0.10)
SQ-7359 10 Oct 65  1798-3408 19.8 415 2,72 6.23
SQ-7353 11 Oct 65  750N-g70N 18.3 442 4.82 0.184
SQ-7354 11 Oct 65  750N-g7oN 19.1 380 4.32 0.246
$Q-7355 11 Oct 65  520N-370N 18.3 L 5.15 0.165
$Q-7356 11 Oct 65  520N-370N 19,7 229 3.23 0.149
SQ-7357 11 Oct 65  369N-230N 19.9 307 5.04 0.159
SQ-7358 11 Oct 65  QYoON_100S 20.1 240 3.72 0.083
SQ-7361 12 Oct 65 2508-3608 16.2 61.7 0.979 0.086
5Q-7362 12 Oct 65  1993.360s 17.7 102 1.78 0.474
SQ-7365 12 Oct 65  380S-5508 19.4 194 2.46 4.75
$Q-7363 13 Oct 65  (79N-3500N 16.8 342 3.98 0.111
8Q-7364 13 Oct 65  500N-370N 16.8 188 3.59 0.114
SQ-7368 13 Oct 65 3898550 16.2 108 1.70 0.273
SQ-7369 13 Oct 65 3808550 17.7 127 2.30 2,02
SQ-7366 14 Oct 65 75°N-67°N 16.8 283 4.96 0.130
SQ-7367 14 Oct 65  230N-0yoN 20.1 331 6.26 0.157
SQ-7371 15 Oct 65  670N-500N 15.2 246 3.98 0.124
$Q-7372 15 Oct 65  79N-520N 18.3 289 4.72 0.172
SQ-7373 15 Oct 65  670N-500N 19.7 267 4,56 0.178
SQ-7374 15 Oct 65  09ON_(gOS 17.4 76.5 1.43 0.044
SQ-7331 3 Nov 65 4008 12.2 69.3 0.803 0.052
SQ-75832 4 Nov 65 700N 12.2 59.9 1.10 0.046
SX=7473 7 Nov 65  1808-3608 19.9 173 2.80 5.20
SX-7467 8 Nov 65  750N-g70N 18.3 26l 4.71 0.191
SX-7468 8 Nov 65  750N-g70N 19.8 164 2.61 0.218
SX-7469 8 Nov 65  520N-370y 18.3 (471) (8.90) (0.281)
SX~-7471 8 Nov 65  520N-y70y 19.5 237 4.32 0.213
SX-7472 8 Nov 65  360N-230N 19.7 251 4.56 0.134
SQ-7489 8 Nov 65 30083608 16.2 73 1.20 0.127
SX-7474 8 Nov 65  1808_13408 1707 122 1.76 0.790

470

Weapon  SNAP-9A
Py238 pu238
0.08 0.03
0.00 0.00
(0.08)  (0.02)
0.07 6.16
0.130 0.05
0.117 0.13
0.139 0.03
0.087 0.06
0.136 0.02
0.100  <0.01
0.026 0.06
0.048 0.43
0.066 4.68
0.107  <0.01
0.097 0.02
0.046 0.227
0.062 1.96
0.134  <0.01
0.169  <o0.01
0.107 0.02
0.127 0.04
0.123 0.06
0.039  <0.01
0.022 0.03
0.030 0.02
0.076 5. 112
0.127 0.06
0.070 0.15
(0.240) (0.04)
0.117 0.10
0.123 0.01
0.032 0.10
0.048 0.74



ISOTOPES

A Teledyne Company

TABLE 9p-1. (continued)
Collection Latitude

Sample Date Range
SX-7475 9 Nov 65 759N-679N
SX-7476 9 Nov 65 3808-5508
SX-7477 10 Nov 65 67°N- 500N
SX-7478 10 Nov 65 67°N-500N
SX-7479 10 Nov 65 S50ON-370N
SX-7481 10 Nov 65 3808-5408
SX-7482 10 Nov 65 39085408
SX-7483 11 Nov 65 67°N-520N
SX-7484 11 Nov 65 679N-520N
SX-7485 11 Nov 65 08°N-100°8
SX-7486 11 Nov 65 079N-1008
SX-7487 12 Nov 65 23°N-099N
SQ-7491 12 Nov 65  230N_ggoy
SX-7488 927 Nov 65 64°N-470N
SQ-7533 6 Dec 65 52°N-370N
SQ-7534 6 Dec 65 52ON-370N
SQ-7752 6 Dec 65 52O0N-370N
SQ-7535 6 Dec 65 36°N-230N
2Q-7536. 6 Dec 65  380s-5505
SQ-7537 6 Dec 65 3808-5508
SQ-7538 7 Dec 65 520N-370N
SQ-7753 7 Dec 65 52O9N-370N
$Q-7539 7 Dec 65 S5p0N_370N
SQ-7754 7 Dec 65 529N-370N
SQ-7541 7 Dec 65, 36°N-23PN
SQ-7542 7 Dec 65 36°N-230N
SQ-7543 7 Dec 65 1708-3608
SQ-7544 7 Dec 65 1705-3808
SQ-7545 7 Dec 65 3808-5508
SQ-7546 7 Dec 65 3808-5]08
SQ-7547 9 Dec 65 1708-3408
SQ-7548 9 Dec 65 1708-3608
SQ-7549 14 Dec 65 709N
SQ-7686 15 Dec 65 4508
SQ-7687 16 Dec 65 4508
SQ-7551 22 Dec 65  550N-4g0)
SQ-7552 929 Dec 65 559N-480N

Nuclide Concentrations (pCi/100 SCM)

Altitude Togal
(km) Sr”0
16.8 2.21
19.3 136
15.2 173
16.8 150
16.8 196
16.2 144
17.7 145
18.3 218
20.1 192
19.1 122
20.4 219
19,1 160
20.3 248
11.9 74.2
15.2 66.1
16.8 145
16.8 146
17.7 140
15.2 37.5
16.8 96.9
18.3 216
18.3 282
19,2 216
19.2 219
19.2 259
20.0 221
16.2 22.4
17.7 95.2
18.3 122
18.7 127
19.2 95.2
20.2 184
12.2 188

7.6 15
12.2 35.¢
11.9 175
13.1 114

471

Total
py239

010

Total Weagon SNAP-9A
Py248 py238 py 238
0.118 0.096 0.02
8.01 0.065 7,94
0.100 0.084 0,02
0.122 0.101 0.02
(0.211) (0.156) (0.06)
1.00 0.063 0,94
2.64 0.061 2,58
0.167 0.115  0.05
0.305 0.098 0,921
0.060 0.065 <0.01
0.191 0.103 ~0.09
0.111 0.093 0,02
0.156 0.120 0.04
0.056 0.044 0.01
0.094 0.036 0,06
0.089 0.078 0.01
0.09 0.073  0.02
0.089 0.070 0,02
0.067 0.016 0,05
iy 0.044 1.13
0.237 0.117 0.12
0.151 0.118 0.03
0.205 0.106 0.10
0.283 0.113 0.17
0.566 0.106 0.46
0.043 0.011 9,03
0.385 0.040 0.34
3.20 0.052 3.15
3.62 0.057 3.56
2.05 0.042 2.01
5.64 0.051 s5.59
0.095 0.090 <0.01
0.019 0.007 70.01
0.068 0.017 0.03
0.094 0.08 0.01
0.072 0.05 0.02



180TORES
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TABLL  gp=l, (eont fausd)
Nuclide Concentrations (pCi/100 SCM)

Colleetion Lat i tude Al title Total ‘I‘u'\,.:xil 'l'u‘\"g |
Sample  Date Range (km) S0 Pu=dtt =i
S=7508 L Jdan oo GJON=R VN 18 R JeU7 0.840
SQ=780 L Jan oo HIONBSON I8 20 3.5] 0,294
S=7871 Bk oo SUONLNTON 18 .8 207 o017 0. 388
SN=7477 Lo Jdan o6 TUON R dled 0.737 0.034
SN=7874 I8 g oo JTON]ION 14.2 74 1edd 0.085
SN=7278 18 Jan b JTUN=11ON 13.1 177 Jel9 0.083
SN=7870 I i on GON=REUN 11.9 08 1.80 0,040
SN=7377 1 Jdan o OdUNS RRUN 13 144 2,54 0.090
SN=Tu78 25 Jan o6 JSON 14,9 8l 1.38 0.0:41.
SN=TOS8 Yo Jan 60 JU08 12,9 15.4 0.047 0.010
SN=7A78 30 Jdan o6 TRON-(UON 18.3 202 J.60 1.08
SX=TA7TY 830 Jan a6 7RONSHAVN 18.4 wu7 4,07 1206
SY=-7785 U1 Jdun (o HUON-SOON 18,4 215 4,16 0.938
5(2-757: N1 Jﬂll (F11] h'.!“.\'-ﬁﬂ‘”.\' |S.'.! '.’I..’ 80"7 0..”)4
SQ-TITH A Jdan oo SUONSSUUN M.l 255 4,04 1.08
SQ=TTRe B dan oo SOON-SHUN 10,1 216 358 110
SN="A81 3 Jdan oo SOON=LBUN 18.3 171 2.77 0.228
SX=TARY 0 Jdun o SBON=UBON 10,3 159 3.01 0.647
S\N=758 I l'eb o0 TAON~O4ON 16.0 191 2,41 0,057
SN=TARS 1 l'vb o6 B0ON-TON 18, 184 3425 V.G08
SN=T7380 1 Peb o6 SQONSUBON 19,6 200 3.0 1.01
SN=TAST 1 T'eb o6 SHUNUION 1m0 120 2440 0.110
SN=7ASN 1 Feb ou LRUNSONON 20,0 155 2.81 V.115
S\N=7&R4 2 e 0o TLEAYSETI AN 18.% 169 Y.8Y 0.899
SN=TA0} ® Peb b 05ON=300VN 18.8 190 3.10 1.10
SN\=Taus 3 Teb oo O4VN=JUON 15.2 152 2,25 0.136
SN=Ta 3 e oo JUONSSTON 15.% 02,2 1.86 0.080
SN=-730] & l'eb on H 19N~ 320N 16. 1o dod2 0.750
SX=T7ANS 3 Fub o0 ANON<BTON 16.8 1. Q.20 0.204
SN=T0T7 S T'ebh oo 700N IR g o8 1.76 0.08:4
S\=-T0l7 O el oo H70N=1 VS 180 (35 0.618 0.103
PAEITTRA " T'eb bo 1:98=30208 18.0 61 1.04 1.18
SN=To2 1A Feb oo 47ON=-110N 12.7 60 137 0.0

Weypon  SNAP<9A
I'n"3§ Pudss
0.107  0.72
0005  0.20
0.00) U009
0.020 0.0l
0.03Y  0.02
0,086 <001
0.049 <001
0,068  0.03
0,087 <0.01
0.007 <0.0]
0.097 095
0.110  1.18
0.112  0.88
.09 0.9
0.109 0.9
0097 1.00
0.075 0.15
0,081 0.57
0.065 <0.0)
0.088 0.8
0.062 0.93
0.065 0.05
0.076 0.04
0.078 0.82
0.084 1.08
0.061 0O.08
0.050 0.04
0.114  0.64
0.059  0.14
0.048 0.04
0.017 0.0Y
0.028 1.15
0.037 0.0}
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TABLE

Sample

SX-7632
SQ-7888
SX-7634
8X-7635

SX-7636
SX-7637
SX-7638
SX-7639
SQ-7659
SX-7641

SX-7642
SX-7643
SX-7644
SX-7645
SX-7646
SX-7647
SX-7648
SX-7649

SX-7651
SX-7652

SX-7661
SX-7653
SX-7654
SX-7655

SX-7656
S$X-7657

SX-7658
SX-7662

SQ-7664
SQ-7665
8Q-7666
SQ-7889
SQ-7689
SQ-7691

9A-1.

Collection

Date

16 Feb 66
24 Feb 66
27 Feb 066
27 Feb 66

28 Feb 66
28 Fedb 06
28 Feb 66
28 Feb 66
28 Feb 66
28 Feb 66

1 Mar 66
1 Mar 66
1 Mar 66
1 Mar 66
2 Mar 66
2 Mar 66
2 Mar 66
2 Mar 66

3 Mar 66
3 Mar 66

4 Mar 66
4 Mar 66
4 Mar 66
4 Mar 66

6 Mar 66
6 Mar 66

7 Mar 66
15 Mar 66

17 Mar 66
17 Mar 66
17 Mar 66
23 Mar 66
27 Mar 66
27 Mar 66

(continued)
Nucl lde Concentrations (pCi/100 SCM)
Latitude Altitude Togul Total Totul Weapon  SNAI-
Rauge (km) Y Puldy  pylus Pulds Py 28
64°9N-559N 11.9 86 1.93 0.064 0.082 0.0l
3908 12.2 2] U.300 0.179 0.008 0.17
750N-029N 18.3 224 281 2.18 00760 207
75ON-0639N 18.0 1558 2.7Y lethl 0.075 1.8l
620N-50°N 18.3 161 2K 0887 0,080 0,81
65ON=-500N 19.7 157 2.758 1.28 0,074 121
36ON=-230N 18.3 188 3.07 0,857 0088 0,77
36°N-23°N ]9|8 .’56 20‘)2 ”073:’ ‘)007‘,’ ”07“
230N-0YON 18.3 46 0604 .04 0.018 0.02
230N-090N 19.7 161 2,67 0.208 0,072 0.0
7S5ON-649N 15.2 186 3,20 0.738 0.08Y  0.65
750N-649N 16.8 182 3.08 2.40 0082 2,32
1408-310S§ 18.3 46 0.77 0.508 0.02] 0.99
1408-33°8 20.1 101 1.66 Je45 0.045 Jd.40
649N-48°N 15.2 145 2.34 0.300 0.008 024
48ON-37°N 15.2 135 2454 0.492 0.068 0.4
SO0ON-3 76N 18.3 153 3.35 0.674 0.0 1,58
S50ON-37°N i9.5 203 3.15 l.4] 0.085 J1.42
3508-54908 15.2 50 0.800 0.8061 0.022 0O.84
3308-5408 16.8 83 1.35 2.52 0.037 2.8
07ON=10°8 18.3 48 0.8%4 0.099 0.022 0.08
09ON-10°S 19.4 64 1.17 0.129 0.032 0.1
3508-5508 ]8 . 3 ]08 ] . 60 6.00 0 0043 O 02
3408-5408 1‘) 03 100 ] L] 47 8 035 0 . 040 5 L] :‘l
64°N-49°N 16.8 146 3.06 1.82 0.083 1.74
4YON=37ON 16.8 117 2.4Y 0.347 0.067 .28
35ON-26°N 16.8 114 2.10 0.L57 0.057 0.10
64°9N-520N 11.9 106 2.00 0.098 0.054 0.04
40ON-37°N 11.9 107 1.94 0.099 0.052 0.05
469N-43°N 13.1 2438 4.12 0.40Y 0011 030
43ON-37ON 13.1 40.5 0.733 0.043 0,020 1,02
700N 12.2 132 2.48 0,122 0.064 0.006




1SOTONLS
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TABLL  9pA=l.e  (eontinned)
Nuelide Concentravions (pti/ 100 SCM)

Colleetion  ltatitnde  Altitdde 101&\ lu&gg Total  Weapon  SNAI-YA
Sop b Date Ronge {km) S’ = P=dS py=id8 o p,2uE
SQ=7092 28 Mar on SUON<TON 18 182 d.u08 0.894 0.UR7 V.81
S=T0E U8 Mar oo SUON=NHTON 9.8 167 D98 1.2  0.U80 1.64
SQ=7uh 28 Mar oo UNON=UMON 18.. SY.8 VR ] 0081 0020 0,00
S=TeMh U8 Mar oo LHON- 000N 14,8 128 2.59 0.208 V.07V 0.14
S=70%0 08 Mar oo JRO8- 5408 15.2 2.4 0018 1.47  0.025 1edd
S=TO0T 08 Mo oo BAOS=H:498 10.8 46.7 V.78 U077 0,021 0.96
=008 U0 Moy oo TAIN= OO\ 1843 178 352 1.54 V.05 loebd
SR=TOM W Mapr o TAON-0TON IR 160 J.15 1.51  U.U85 142
M=TTUL U M oo HOVN=LUON 184 140 2.7 U.701 0074 0.63
SY=TTUL LY Mar oo SUON=LHON 1.2 103 dedl 0.937 0087 0.88
SR=TTWE N0 Mar oo SOCS-84CS 16.8 5440 0.843 0.611 0.2 0.5
SN=TT7WE B0 M 60 1498=-24198 18 46.0 0.785 0.806 0.020 0.79
5(2-7705 :” M\'“' (i(‘i 6'.!0.\'-529.\' l“ . 167 :‘.3] l 04" (’0089 1.35
M=7700 31 Mar 6o O4VN= 520N 19,2 166 2.8Y 1.3 0.078 1.85
SX=To81 12 A oo 47ON-11ON 1.0 023 1427 0.002 V.034 0.03
SN=Ta82 1Y Apre oo 47ON= 119N 13.1 108 1.8 0,230 0,080 0.18
SX=Tu83 L Apr o6 H4UN=550N 1.9 43.0 V.80 0.108 0.022 0.y
SN=Tord L3 Apr o6 04ON=SRON 13.1 26.Y 0496 0.057 0.013 0.04
SN=Tab& L Apr oo SRON-.|7ON 13.1 SU.0 U.952 0.087 0.020 0.00
SQ=7707 15 Apr oo H1CON-HEON 13.1 47.0 0.8 0.061 0.023 0.04
SX=TH85 1M Apr oo 750N 14,2 88.2 Lol 0.287 0.038 0.26
SE=78090 19 Apre 06 100N 46 1.78 0.041 0.004 0.001 <0.01
SN=-7788 4 Apr oo G4ON=DON 16.8 133 2.585 0.620 0.069Y .85
SN=T7R7 24 Apr oo FION-3TON 16.8 115 2.06 0.584 0.056 0.53
SX=TT89 L5 Apr 66 S0PN=-379N 18.3 160 3.23 1.04 0,087 0.95
SX=770l 28 Apr 60 SUON=170ON 9.5 175 2,97 TR 0.080 1.15
SX=7702 23 Apr 66 3EON-21ON 1843 88.2 138 0.197 0.047 0.16
SN=7705 28 Apr oo BOON=2ION V.8 160 2.70 0.598 0.073 0.52
SX=7764 20 Apr G0 7HEN-0-ION 15.2 163 e8Y 1.04  0.078 0.96
SN=77085 26 Apr oo 759N-040N 16.8 149 2.77 1.10 0,075 1.02
SN=7700 20 Apr oo 3GON-I0ON 15.2 141 249 0.592  0.067 0.52
SN=7767 27 Apr 66 7REN=020N 18.3 144 2.88 Leds 0.078 1.27
SX-77068 27 Apr 66 7RON-0SON 19.1 139 2.79 1.73 0.075 1.66
SX=776Y 27 Apr 60 U7ON-1108 18.3 20.9 0.348 0.201 0.009 0.19
SN=7771 27 Apr oo 0UON~ L1098 1Y.6 81.8 1.59 0.184 0.043 0.14
SN-7772 27 Apr 606 Ho08-5408 152 3043 0.518 0.714 0.014 0.70
SN=77734 27 Apr 606 050>-a103 16.8 72.8 1.08 2.77 0.029 2.74
474
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TABLE

Sumple

SX-7774
$X-7775
SX-7886
SQ-7891
$Q-7797
$Q-7798
$Q-7799

§)-780)
SY-7802
$Q-7803
$Q-7904

SQ-7805

$Q-7806
SX-7887

$Q-7807
$Q-7808
$Q-7809

SQ-7811

SQ-7812
8Q-7813

SQ-7814

SQ-7815
SQ-7816

$Q-7817
$Q-7818

SQ-7858
$Q-7859
$Q-7861
SQ-7862
SQ-7863
SQ-7864

SQ-7865
SX-7836
SQ-7866
SX-7837

SQ-7867
SQ-7868

9A-1. (continued)
Collection Latitude
Date Runge
28 Apr 66  62°N-S55°N
28 Apr 66  (2ON-5GON
17 May 66 709N
19 May 66 4008
25 May 66  36ON-23°N
27 May 6f,  07°N-0Y0S
27 May 06  1398-320§
28 May 66  G649N-4YON
28 May 66 499N-37°N
28 May 66  32ON-26°N
28 May 66  2069N-09°N
30 May 66 619N-49oN
30 May 66 4YON-37°N
2 Jun 66 709N
2 Jun 66 649N-SSON
2 Jun 66 SSON=43ON
2 Jun 66 439N-379N
3 Jun 66 3SON-27°N
3 Jun 66 279N-20°N
3 Jun 66 209N-10°N
4 Jun 66 359N-230N
4 Jun 66 239N-19YON
4 Jun 66 1YON-120N
S Jur 66 649N-3YON
S Jun 66 4YON-37ON
10 Jun 66  64°9N-49°N
1O Jun 66  49ON-37ON
10 Jun 66  3G6ON-23°N
10 Jun 66  33°N-23°N
10 Jun 66  239N=-10°N
10 Jun 66 239N=-10°9N
14 Jun 66  349N-23°N
14 Jun 66 239N-12°N
14 Jun 66 079N-0YCS
14 Jun 66  1398-3298
15 Jun 66 64°N-499N
15 Jun 66  499N-37°N

Nuclide Concentratious (pCi/loo SCM)

Altitude Total Tnkg} Total Weapon— SNAP=9A

(km) s.-‘)o l)“-t’ ) I.“.,o’“ "1“2.‘8 |u“:3. N
]803 ].29 2. l'l :(0'12 0. 088 dedr
19 ] 147 UPINE RN 0004 1,97
12.2 V.S 1.98 0.2h 008 0,20
12.2 22.4 0,383 .83 0.010 081
15.2 17.8 0.247 0.0:48 0.007 0.
16.8 Tl 0.108 0.007 0008 <0,0]
18.3 50.9 0.820 .50 0000 1.5
1608 .)‘)tl ] 083 Uo()l l (.0("1') ()oo'.“,l
17.5 97.0 1.38 0.452 0,087 V.32
]8'3 86'1 ] -33 \').38" u.():‘(’ ()035
18.3 123 1.86 0.926 0.050 .88
18.2 152 1.97 0.823 0.0K; .77
12.2 99 1.78 0.1%0 U.048 O.14
15.2 109 1.583 0.653 0.041 0.0]
15.2 112 1.48 0.373 0030 0.4
15.2 54 1.96 0.787 0,083 0.74
16.8 19.1 0.275 0.047 0.007 0.04
16.8 30.7 0.487 0.082 V.01 0.07
16,7 12.8 0.194 0.017 0,008 0.0l
18.8 139 2,20 0.855 0.08Y 080
]8 04 890] 103] 00275 0.035 U.'.’-l
18.2 66.4 1.0) .182 0.027 O.l0
]502 4609 0'738 ()o l(‘:} 0.020 Uo l"
158.2 71.2 1.08 0.311 0.029 0.28
].6'8 .)000 ] 059 ”05‘)6 ()0043 0.55
16.8 34.9 0.477 0,085 0.013 0.07
18.3 103 1.06 U.041 0.045 0.00
19.2 144 2.05 0.420 0.055 030
16.8 4.8 0.070 0,011 0.002 0,01
15.2 110 1.02 0.097 0.044 0,05
15.2 41.2 0.010 0.158 0.017 V.14

473



ISOTOPES
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TABLE

Samgle

SX-7838
$Q-786Y

$Q- 767!
SQ-7872

X -7839
SX-7841

SX-7842
SX-7843
SX-7844
SX-7845

SX-7846
SX-7847

SX-7848
SX-7849
SX-7851
SX-7852

3X=-7853
SX-7854
SX-7855

SX-7856
SX-7857

$Q-7908
$X-8199
SQ-7909

$Q-7916
$Q-7917
5Q-7911
SQ-7912

$Q=7913.

. $Q-7914
$Q-7918

$Q-7915
$Q-8232

476

9A-1. (continued)
Nuclide Concentrations (pCi/100 SCM)
Collection Latitude Altitude Total Total Total Weapon  SNAP-9A
Date Range (km) Sr88 pu23? Pu"'ga Puggg pu438
17 Junt 66  OBON=OYOS  18.3 61.2 0.692 0.131 0,019 0.11
17 Jun 6o 170§-3008 16,9 18.0 0.303 0.427 0.008 0.42
I8 Jun 6o J0ON=1YON 15.2 18.1 0.319 0.048 0.009 0.04
lR Ju" ('6 lQON-'ooN 15-2 6-5 0.116 00005 0-003 50.01
21 Jun 06 S0ON=3 7N 18.4 152 2,29 1.16 0.062 1.10
21 Jun 66 S0ON;3TON 19.2 160 2.38 1.29 0.063 1.23
22 Jun 66 O4ON=9ON 1o.8 200 3.68 1.59 0.09y 1.49
292 Jun ou 49ON=37ON 16.8 231 3.87 1.52 0.104 1.42
22 Jun 06 3GON=2UON  1R.3 160 2.19 0.883 0.059 0.82
29 Jun 66 369N=239N 19.06 183 2.94 1.32 0.079 1.24
24 Jun 66 649N=-36ON 15.2 110 1.90 0.632 0,051 0.58
24 Jun 66  369N=-169N 16.8 65.5 0.969 0.220 0.026 0.19
95 Jun 66  649N=4YON  15.2 96.7 1.48 0.467 0.040 0.42
25 Jun 66  499N-379N 15,2 83.2 1.21 0.677 0.033 0.64 °
25 Jun 66 3GON=23SN 15.2 20.9 0.298 0.047 0.008 0.04
25 Jun 66 2JON-0YON 15.2 18.0 0.335 0.023 0.009 0.01
20 Jun 66 3(|°N-23°N 16.8 8009 1.23 00336 00033 0030
26 Jun 66  239N-09YON 16.8 36.5 0.586 0.108 0.016 0.09
26 Jun 66 070N=09°8 16.8 4.54¢ 0.061 0.017 0.002 0.02
d0 Jun 66 35O0N-230N 18.3 142 2.31 0.892 0.062 0.83
30 Jun 66 23ON=100N 18.3 93.7 1.52 0.368 0.041 0.33
8 Jul 66 64ON=47ON 13.1 55.0 1.03 0.198 0.028 0.17
12 Jul 66 75ON-700N 12,2 44.6 0.93 0.14 0.02 0.12
17 Jul 66  64O9N-500N 19,3 129 2.42 1.61 0.065 1.54
18 Jul 66 SOON-3 79N 19,85 183 2.71 1.79 0.073 1.72
18 Jul 66 230N-090N 19.4 130 2.27 0.392 0.061 0.33
18 Jul 66 3508-54°S 15.2 59.9 1.03 3.68 0.028 3.62
18 Jul 66 3598-54908 16.8 88.4 1.50 .21 0.040 5.17
19 Jul 66 1498-.3398 19.7 94.2 1.69 2.14 0.046 2.09
20 Jul 66 64ON-49ON 16.8 123 023 0.862 0,060 .80
20 Jul 66 36ON-230N  19.3 151 2,83 1.6  0.068  1.09
21 Jul 66 079N-06°S 19.5 134 2.46 0.413 0.066 0.35
25 Jul 66 $005-44°8 12.2 14.8 0.315 0523 0.008 0.52
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TABLE  9A-l. (continued)
Collection latitude

Sumple Date Range
SX-7969 1 Aug 66 08ON-13°S
SX-7957 1 Aug 66  1398-300S
SX-7971 2 Aug 66  649N-50°N
SX-7958 4 Aug 66 64°N=44°N
SX-7959 14 Auy 66  64ON-37°N
SX-7961 14 Aug 66  62°N=-50°N
SX-7972 14 Aug 66  649N-50°N
SX-7973 15 Aug 66  36ON-169N
SX-7974 15 Aug 66  369N-239N
SX-7975 15 Aug 66  369N=-23°N
SX-7962 15 Aug 66  439S5-5495
SX-7963 15 Aug 66 339S-53°8
$X-7976 16 Aug 66  759N-62°N
SX-7964 16 Aug 66  759N-659N
$Q-8143 16 Aug 66 759N-659N
§X-7977 16 Aug 66  SO0ON-37°N
SX-7$75 16 Aug 66  50°N-37°N
SX=7979 7 Aug 66 759N=64°N
SX-7981 17 Aug 66 75O9N=64°N
SX=7965 17 Aug 66 149S5-30°0S
SX=7982 17 Aug 66 140S-339°S
SX=7966 18 Aug 66 64°N=400N
SX-7983 18 Aug 66  23ON-09°0N
SX-7984 18 Aug 66 239N-09°N
SX-7985 18 Aug 66 36985208
SX-7967 18 Aug 66  330S-520S
SX-7968 19 Aug 66  079N-11°S
SX=7986 19 Aug 66 090N-119°S
SX-8201 23 Aug 66  75°N-700N
SX-7987 31 Aug 66  33ON-26°N
SX-7988 31 Aug 66  26°N-100N
SQ-8126 9 Oct 66 35908-5408
$Q-8127 9 Oct 66  3305-540S
SQ-8128 9 Oct 66 360S-51°8
$Q-8129 9 Oct 66 3398-5108

477

Nuclide Concentrations (pGi/Z100 5CM)
Altitude Total Totald Total Wegpimi  SNADP-9A
(km) Sr’;8 PyedY TERL I'u"“gH Puaiy
16.8 13 0.224 U1l 0100 0.0
16.8 29 0.460 1.00 O.0)% 0,09
13.] 52 1.10 0.2561 0,040 V.22
11.9 34.9 0.494 Oduh 0,014 0.0
16.8 106 1.96 0600 U, 048 0.6)
18.3 168 2.73 1.8) 0.074 1.4
19 04 105 2 024 I 07" Uo"h(’ 1 073
15.2 14 0.268 0.055 0.007 0.05
18.3 122 2.22 0.72Y 0.060 0.67
19.6 137 2.50 1.006 0.008 0.99
15.2 73 1.19 3.98 0.032 3.95
16.8 80 1.32 4.11 0.036 4.07
18.3 149 2.52 1.50 0.008 1.4Y
19.2 133 2.90 8.00 0,078 792
19.2 118 3.89 1.78 0.1058 1.68
18.3 145 2.47 1.07 0.067 1.00
19.6 147 2.64 .00 0.07 1.54
15.2 96 1.76 0.600 0,048 0.55
16.8 135 2.54 1.09 0.008 1.02
18.3 83 l.14 0.953 0.03) .92
19,9 108 194 340 0.052 4.41
15.2 46 0.983 0,270 0.026 0.2
18.3 87 1.57 0.356 1).042 0.4)
19.2 115 2.00 0.544 0.054 Q.4
18.3 8‘) 1040 4082 00038 "m'/‘H
19.7 80 1.34 Ted7 V. 0430 3338
18.3 6Y 1.36 0.410 0.037 0.47
19.3 © 126 2.20 0.549 0.001 0.49
12.2 29.7 0.537 0,096 0.014 0.08
16.8 52 0.834 0.183 0.022 0.16
16.8 19 0.323 0,054 0.004 0.04
15.2 59 0.972 2.92 0.026 2.29
16.8 77 1.37 3.39 0.047 3.35
18.7 73 1.27 342 0.034 3.39
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TABLE

$Q-8102
$Q.8103
$Q-8098
$Q-8131

$Q-A104
$Q-%105
SQ-8101
SQ-ROMY

$Q-#106
$Q-8107

$Q-8108
$Q-8109
$Q-811])
$Q-8112
SQ-8113
$Q-8114

$Q-8144

SQ-8115
$Q-8116

SQ-8145

$Q- 8140
SQ-8147
$Q-8148

SQ-814Y
$SQ-8151
SQ-8152
SQ-8153

$Q-8156
$Q-8157
$Q-8154
$Q-8155

SQ-8158
SQ-8159

$Q-8161

9A'10

(vontinned)

Nuclide Concentrations (pCi/100 SCM)

Collection latitude Altitude Total
Date Ringe (km) Se¥0
10 Oct OO $8ON=2HCN  18.3 1
10 Oc¢ct GO JRON=2UON 19.8 142
10 Oct 6o WON-100S  20.) 127
10 Oct OO 1.408§-3208 19.58 88
11 Oet oo 500N 370N 18.4 149
11 Oct 66 SUON- 470N 1v.0 140
11 Oct 60 HONZ110S  18.3 07
Il 0ct o6 1108-2708 18.4 65
12 Oc¢t 00 500N~ 4 7ON 18.2 45
12 Oct o6 SOON= 470N 16.8 85
13 Oct oo JUON=DON 15.2 1.08
13 Oct o6 BOON=25VN 16.8 20
13 Oct 66  250N=0YON 16.8 10
13 Oct 06  JOYN-23ON  18.3 94
13 Oct 66 23ON-0UON 18.3 95
13 Oct 66  369N=0YON 19.6 104
20 Oct 60O 64ON=55°N 13.1 26
27 Oct 66 QUON-079S 16.8 11
27 Oct 66 1598-3108 16.8 50
28 Oct 60 O4ON-55ON 11.9 18
10 Nov 66 750N=610N 18.2 26
10 Nov 66 750N-064°N 19.3 90
10 Nov 66 1308-13208 19.3 63
11 Nov 66 759N-64°N 15.2 100
11 Nov 66 7509N=64°N 16.8 127
11 Nov 66 3508-549S 15.2 54
11 Nov 66 330S5-5408 16.8 37
12 NOV 6() 3405-5408 706 016]
12 Nov 66 3398-5008 9.1 1.2
12 Nov 60 36°9S8-5408 18.3 65
12 Nov 66 3305-54°8 19.8 S8
13 Nov 66 JSON-220N 19.6 125
13 Nov 606 Q8ON-] 008 19.2 69
15 Nov 66 36ON-100N 9,4 0.14

478

Total Totald Weapon  SNAP-YA
1’0239 M:’B Pu2 8 Pu238
1.82 0.629 0.049 0.58
2,08 1.17 0.055 1.12
2.11 0.944 0.0587 0.89
1.5 4.32 0.043 4.28
2,22 1.19 0.060 1.13
2.18 1.77 0.089 1.71
0.943 0.658 0.025 0.63
0.960 1.98 0.026 1.95
0. 339 0.157 ~ 0.017 0.14
1.33 0.412 0.036 0.38
0.037 0.024 0.001 0.02
0.337 0.105 0.011 0.09
0.16Y 0.040 0.004 0.04
1.56 0.520 0.042 0.48
1.6Y 0.031 0.046 0.58
1068 00764 00045 0072
0.762 0.225 0.020 0.20
0.215 0,144 0.006 0.14
0.802 .1076 0.022 1074
0.346 0.078 0.00Y 0.07
2.07 1.75 0.050 1.69
2,02 2.12 0.054 2.07
1.43 2.10 0.039 2.06
2.07 0.817 0.056 0.76
2.51 1.58 0.068 1.51
0.799 2.12 0.022 2.10
0.758 1.49 . 0.020 1.47
0.026 0.027 0.001 0.03
0.044 0.036 0.001 0.04
1.12 3.22 0.030 3.19
0.915 2.82 0.025 2.80
2.25 1. 0.06). 1.21
1.36 0.624 0.037 0.59
0.008  0.001 - <0.01

me
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TARLE,  9A=l. (continued)
Collection Latitude
Sample Date __ __Range
5Q-8229 22 Nov 66 649N-55N
sQ-8231 22 Nov 66 649N-55°N
SX-8202 4 Dec 66  3SON-10°N
SX-8203 4 Dec 66  35°9N-09°N
SX-8221 4 Dec 66  34ON-22°N
SX-8222 4 Dec 66  229N-10°N
SX-8204 S Dec 66  64°N-37°N
SX-8223 5 Dec 66  64°N-37°N
SX-8205 5 Dec 66  35ON-09°N
SX-8206 6 Dec 66 079N-120S
SX-8207 6 Dec 66  1498-3205
SX-8208 7 Dec 66  759N-064°N
SX-8224 7 Dec 66  75°N-64°N
SX-8225 7 Dec 66  756N-62°N
SX-8226 7 Dec 66 750N-65°N
SX-8209 7 Dec 66  34°S-5495
SX-8211 7 Dec 66  350S-51°5
SX-8212 7 Dec 66 3495-51°8
SX-8213 8 Dec 66  64°N-36°N
SX-6214 8 Dec 66 369S-51°8
SX-8215 8 Dec 66 349S-51°S
SX-8228 9 Dec 66  35O9N-22°N
SX-8227 9 Dec 66  220N-09°N
SX-8218 9 Dec 66 08°N-10°S
SX-8219 9 Dec 66 089N-09°S§
SX-8216 9 Dec 66 1198-31°§
SX-8217 9 Dec 66 1108-3098
SX-8253 19 Dec 66 64°N-559N
SX-8254 19 Dec 66 649N- 559N

Nuclide :mcentrations (pGi/ 100 SCM)

479

Altitude Total Toti Totul Weapon  SNAP-tA
(km) sr90 puZit  puZ3R  pwtiE o py2dd
13.1 34 0.664 0.184 0.018 0.17
16.8 11.4 0.202 0.084 0.007 0.08
18.3 82. 1.38 0.560 0.0487 0.5
1909 112 2002 ] 006 00054 ] .l)l
]6.8 63 1.64 0-‘)28 UIU.‘" ".88
18.2 97 1.86 1.24 0.050 1.19
15.2 6.5 0,159 0.051 0.004 0,08
16.8 9,2 0.174 0.250 0.005 0.24
19.4 55. 1.17 2.67 0.032 2.64
15.2 112 2.38 1.41 0.064 1.36
16.8 86 1.22 127 0.033 1.2
18.3 100 1.08 1.6Y 0.045 1.64
19.2 69 1.24 1.59 0.033 1.86

7.6 1.0 0.028 0.034 0.001} .03
18.2 33 0.866 1.48 0.023 Lo
16.8 40 0.730 1.82 0.020 } B0
15'2 76 1036 0!7]‘) 00037 U.(nﬂ
18.3 68 1.19 3.40 0.032 3.0
19.4 58 1.18 4.10 0.03] 4.07
19.4 105 2.00 1.21 0.054 1.10
18.3 - 0.926 0.325 0.025 0.30
18.3 35 0.857 0.511 0.023 0.49
19.4 70 1.50 0.734 0.040 0.6Y
15.2 2.9 0.086 0.092 0.002 0.09
l6l8 12!]‘ 003.1.1 00304 00008 00:‘()
11.9 12.8 0.322 0.112 0,009 0.10
13.1 14.1 0.355 0.143 0.010 0.13



I1SOTOPES
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TABLE  9A-1, (continued)
Niclide Concentrations (pCi/100 SCM)

Collection Latitude Altitude Total Total Toggl weg on SNQZ§9A
Sumple Date Runge (km) Sr90 Pu23Y Pyld8 py=38 Pu

SQ-8255 2 Jan 67  64O9N-87ON  16.8 61.4 1.60 1.03 0.04 0.99

5Q-8250 % Jan 07  619N-37ON  1S5.2 43.8 0.938 0.870 0.02 0.85

SQ-8261 4 Jan 67  759N-64ON 19.4 89.9 1.63 1.60 0.04 1.54
SQ-8257 4 Jun 67  O08ON-10°S 19.7 72.3 2.42 1.49 0.06 1.43
SQ-8202 4 Jan 67  3598-5308  185.2 36.2 1.04 1.80 0.03 1.77
SQ-8263 4 Jan 67  3498-53°98 16.8 55.0 0.890 2.84 0.02 2.82

SQ-R264 5 Jan 67  620N-S1ON  18.3 93.7 1.70 1.38 0.04 1.34
SQ-8265 5 Jan 67  O4ON-SLON  19.4 78.2 1.85 1.65 0.05 1.60
SQ-8326 5 Jan 67  35ON-22ON 19.9 8l1.4 1.64 1.37 0.04 1.33
$Q-8260 5 Jan 67  22ON-0WON  20.3 103 1.59 0.548 0.04 0.51
SQ-8258 5 Jan 67  3598-50°S 18.3 52.0 1.18 4.03 0.03 4.00
SQ-8267 5 Jan 67 3498-50°8 19.5 67.4 1.24 4.14 0.03 4.11

$Q-828Y 6 Jan 67 1408-33°S  18.3 25.3 0.624 1.4 0.02 1.39
SQ-8312 20 Jan 67  640N-440N  11.9 27.4 0.950 0.396  0.02 0.38
SQ-8313 20 Jan 67  64ON-400N  13.1 47.9 1.47 0.747  0.04 0.71
SQ-8314 29 Jan 67 14958-3108 18.3 28.3 0.649 (0.348) 0.02 (0.33)
SQ-8315 29 Jan 67  1408-3208  19.9 36.9 1.20 3.90 0.03 3.87
SU-8431 29 Jan 67  1408-3108  18.3 26.6 0.563  1.69 0.02 1.67
SQ-8298 30 Jan 67  64ON-500N  18.3 56.6 1.60 1.59 0.04 1.55
SQ-830Y 30 Jan 67  640N-520N  18.Y 62.1 1.56 1.65 0.04 1.61
SQ-8301 30 Jan 67  500N-379N  15.2 19.4 0.526  0.309 0.0l 0.30
SQ-8316 30 Jan 67 35985208  18.3 37.4 1.02 2.87 0.03 2.84-
SQ-8317 30 Jan 67 3495-5208  19.5 45.5 1.11 4.00 0.03 3.97
SQ-8301 30 Jan 67 SOON-389N  16.8 88.5 2.13 . 1.24 0.06 1.18
SQ-8318 31 Jan 67  350S-520§  15.2 28.8 0.582 1.46 0.02 1.44 -
SQ-8319 31 Jan 67  349S-5208  16.8 61.0 0.849  2.56 0.02 2.54
SQ-8302 1 Feb 67  750M-640N  15.2 62.0 1.67 1.52 0.04 1.48
SQ-8303 1 Feb 67  750N-64°9N  16.8 47.8 1.29 1.81 0.03 1.78
SQ-8321 1 Feb 67  649N-359N  15.2 52.5 1.71 1.01 0.05 .96
SQ-8322 1 Feb 67  509N-369N  18.3 84.4 1.94 1.62 0.05 1.57
SQ-8304 1 Feb 67 08ON-09Y0°S 16.8 2.586 0.072 0,080 0.00 0.08
SQ-8305 1 Feb 67  089N-10°S 19,2 84.7 1.38 1.60 0.04 1.56
SQ-8306 1 Feb 67 T1e8-n1vs 16X Ga" 0.191 0.247 0.0] 0.34
SQ-8307 2 Feb 67 0sON-0u9U3 a3 38,1 .00 1,07 0.03 1.04
SQ-8308 2 Feb o7 1 198=-310§ A& o 0.837 0,054 0,034 0.00 0.08

480
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TABLE 9A=l.

Collection
Sample Date
SQ-8323 3 Feb 67
$Q-8327 3 Feb 67
SQ-8324 3 Feb 67
$Q-8325 3 Feb 67
SQ-8432 3 Feb 67
SQ-8433 3 Feb 67

SX-8354 27 Feb 67
SX-8335 28 Feb 67

SX-8343 1 Mar 67

SX-8338 2 Mar 67
$X-8339 2 Mar 67
$X-8855 2 Mar 67
$X-8356 2 Mar 67
SX-8344 2 Mar 67

SX-8336 3 Mar 67
SX-8887 3 Mar 67
SX-8341 3 Mar 67
SX-8342 3 Mar 67

SX-834% 4 Mar 67
SX-8346 4 Mar 67
SX-8347 4 Mar 67
SX-8348 4 Mar 67
SX-8349 4 Mar 67

SX-8357 6 Mar 67
SX-8353 6 Mar 67
SX-8351 6 Mar 67
SX-8352 6 Mar 67
SX-8358 8 Mar 67
SX-8374 16 Mar 67
SX-8375 17 Mar 67

$Q-8385 26 Mar 67
SQ-8386 26 Mar 67

SQ-8376 27 Mar 67
SQ-8378 27 Mar 67

$Q-8407 28 Mar 67

(continued)

Latitude Altitude

Range

63°N-50°N
47°9N-35°N
35ON-109N
35ON-100N
639N-50N
479N-35°N
21ON-109N
64°N-37°N

1905-3208

759N-64°N
75O9N-64°N
S0ON-37°N
SO0ON-35°N
149§-32°8

759N--64°N
75ON=049N
64°N-51°N
649N-51°N

629N=-44°N
3505-5208
3408-5298
3505-5208
3495-5208

350N-239N
089N-09°S
190§-319§
1198-31°§
34°N-10°N
649N-55°N
64°N-55°N

35ON-26°N
35ON-26°N

649N-37°N
64°N-50°N

1308-3208

Nuclide Concentrations (pCi/100 SCM)
Total Total Total Ncugon SNAP-YA

km) sy¥0 Pu23Y  pu248  py238  py288
16.8 51.9 1.52 1.01 0.04 0.97
19.1 82.0 2.08 1.62 0.06 1.56
16.8 9.16 0.524 0.301 0.0] 0.35
18.3 29.0 0.779 0.417 0.02 0.40
16.8 54.3 1.38 0.945 0.04 0.90
19.1 71.1 1.37 1.31 0.04 1.27
19.2 66.7 1.53 0.696 0.04 V.66
16.8 63.6 1.38 1.05 0.04 1.01
19.4 63.3 1.19 2.02 0.03 2.59
18.3 (49.0) 2.23 1.22 0.06 1.16
19.1 50.6 1.32 1.58 0.04 1.8
18.3 72.0 1.47 1.21 0.04 1.17
19.7 73.3 2.12 2.42 0.06 2.36
18.3 45.2 0.742 1.73 0.02 1.71
15.2 56.0 1.81 0.769 0.05 0.72
16.8 45.4 1.12 0.718 0.03 0.69
18.3 60.4 1.30 1.24 0.04 1.20
19.5 46.6 1.40 2.05 0.04 2,01
15.2 34.8 0.845 0.526 0.02 0.5
15.2 19.8 0.413 0.920 0.01 0.9]
16.8 31.1 0.514 1.28 0.0] 1.27
18.3 51.3 0.826 2.46 0.02 2.44
19.2 72.0 1.74 5.30 0.05 5.28%
19.0 73.2 1.32 1.02 0.04 0.98
19.1 56.6 1.22 0.966 0.03 0.94
15.2 15.3 0.423 0.494 0.01 0.48
16.8 5.32 0.153 0.240 0.00 0.24
18.3 49.1 0.920 0.606 0.02 0.59
13.1 24.3 0.607 0.435 0.02 0.42
11.9 31.5 0.654 0.345 0.02 0.32
15.2 12.4 0.272 0.186 0.01 0.18
16.8 41.2 0.812 0.504 0.02 0.48
18.8 64.3 1.08 1.01 0.03 0.98
19.5 41.7 0.884 2,00 0.02 1.98
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TABLE 9A-l. (continued)

Nuclide Concentrations ggCiZIOO SCM)

Collection Latitude Altitude Total To;g& Total Weapon  SNAP-¢
Sample Date Range (km) 8e90  py Pu238  p,238  p,238

SQ-8387 29 Mar 67  759N-64°N 15.2 §7.6 1.20 1.22 0.03 1.19
SQ-8536 29 Mar 67  759N-64°N 15.2 66.2 1.34 1.21 0.04 1.17
SQ-8388 29 Mar 67  759N-64°N 16.8 40.9 0.809 1.94 0.02 1.92
SQ-8537 29 Mar 67 75ON-64°N 16.8 4.5 1.71 2.25 0.05 2.20
SQ-8538 29 Mar 67  759N-64°N 18.3 25.7 0.619 1.86 0.02 1.84
SQ-8381 29 Mar 67  759N-64°N 19.7 (12.0) 0.384 1.95 0.01 1.94
SQ-8539 29 Mar 67  759N-64°N 19.7 18.0 0.383 2.22 0.01 2.21
SQ-8389 29 Mar 67 359N-22°N 18.3 60.8 1.17 0.865 0.03 0.84
SQ-8379 29 Mar 67  220N-0YON 20.0 70.3 1.28 0.921 0.03 0.89
SQ-8408 29 Mar 67 3598-5208 15.2 34.0 0.527 1.29 0.01 1.28
SQ-8409 29 Mar 67  3598-5208 16.8 41.6 0.751 2.26 0.02 2.24

SQ-8377 30 Mar 67 649N-35°N  15.2  43.8 1.07 0.765  0.03 0.74
SQ-8382 30 Mar 67 649N-479N  17.9 ( 2.24) 1.36 1.06 0.04 1.02
SQ-8383 30 Mar 67 479N-35°N  19.2  67.5 1.34 1.56 0.04 1.52
SQ-8411 30 Mar 67 3598-5208  18.3  50.8 0.965  3.50 0.03 3.47
SQ-8412 30 Mar 67  3495-5298 19,5  47.1 0.812  3.02 0.02 3.00

SQ-8391 31 Mar 67 089N-09°S 18.3 29.5 0.580 0.513 0.02 0.49

SQ-8384 1 Apr 67 359N-220N - 19.8 66.4 1.37 0.930 0.04 0.89
SQ-8392 1 Apr 67  229N-14°N 18.3 56.5 1.04 0.584 0.03 0.55

SQ-8413 11 Apr 67 649N-55°N  11.9  40.9 0.680  0.454  0.02 0.43
SQ-8414 11 Apr 67 649N-556N  13.1  37.9 0.644  0.460  0.02 0.44
SQ-8415 11 Apr 67 479N-419N  11.9 (0.568) 0.621  0.361  0.02 0.34
SQ-8416 11 Apr 67 47°N-419N  13.1  28.8 0.517  0.271 0.0l 0.26

SQ-8417 23 Apr 67 229N-10°N 19.4 60.8 1.33 1.03 0.04 0.99
SQ-8438 24 Apr 67 649N-379N 16.8 (30.3) 0.873 0.947 0.02 0.93
SQ-8439 25 Apr 67 629N-50°N 18.3 33.0 0.754 1.18 0.02 1.16
SQ-8441 25 Apr 67 63°N-S0°N 19.3 35.9 0.884 1.66 0.02 1.64
SQ-8444 26 Apr 67 14vS-3208 19.5 35.6 0.830 2.41 0.02 2.39
SQ-8445 26 Apr 67 359S-5208 18.2 2.76 0.134 0.396 0.00 0.40

SQ-8446 26 Apr 67 349S5-520S 16.8  22.8 0,506 1.29 0.01 1.28
SQ-8434 27 Apr 67  759N-64°N 19.1  (24.4) (0.593) (1.25) (0.02) (1.23)
SQ-8435 27 Apr 67  S09N-37°N 19.2  (45.6) 1.18 1.22 0.03 1.19
SQ-8442 27 Apr 67 359S-5208 18.3 (26.8) (0.725) (2.44) (0.02) (2.22)
SQ-8443 27 Apr 67 340S-5208  19.4 (22.6) (0.828) (3.09) (0.02) (3.07)
SQ-8447 28 Apr 67  649N-359N 15.2  27.5 0.815 0.740 0.02 0.72
SQ-8436 29 Apr 67 089N-14°S 19.4  39.1 1.06 1.32 0.03 1.29

SQ-8437 30 Apr 67  359N-220N 19.1 59.4 1.01 0.767 0.03 0.74

482



e

1SOTOPES

A Teiedyne Company

TABLE

Sample
5Q-8463

$Q-8464
SX-8466

SX-8467
SX-8468
SX-8469
SX-8471
SX-8472

SX-8473
SX-8474
SX-8475
SX-8476

SX-3477
SX-8478
SX-8479
SX-8481

SX-8482

SX-8484
SX-8483
SX-8485
SX-8486

SX-8487
SX-8488

SX-8489

SX-8491
SX-8492
SX-8493
SX-8494

9A-1. (continued)
Nuclide Concentrutions (pCi/100 SCM)
Collection Latitude Altitude Total  Total  Total  Weapon  SNAP-9A
Date Range  __ (km) sr90 Pu239  py238  py238  p,238
9 May 67  64°N-48°N 11.9 27.9 Lost Lost Lost Lost
11 May 67 64°N-36°N 13.1 25.2 0.686 0.5]11 0.02 0.49
25 May 67  64°9N-37°N 16.8 45.9 1.00 0.986 0.03 0.96
26 May 67  759N-64°N 15.2 35.4 0.74Y 0.832 0.02 0.81
26 May 67  75°N-64°N 16.8 58.9 1.20 0.879 0.03 0.85
26 May 67 61°N-51°N 19.4 §57.5 1.63 1.56 0.04 1.52
26 May 67 509N-37YN 18.3 57.4 1.21 1.16 0.03 1.13
27 May 67 75°N-64°N  18.3 (20.8)  1.34 1.97 0.04 1.93
27 May 67  759N-64°N 19.0 48.6 0.876 1.37 0.02 1.35
27 May 67  649N-40°N 15.2 40.5 0.720 0.598 0.02 0.58
27 May 67  35ON-220N 16.8 17.7 0.384 0.276 0.01 0.27
28 May 67 64°N-500N  18.5 (23.9) 1.21 1.11 0.03 1.08
28 May 67  499N-36°N 19.8 32.6 0.821 1.36 0.02 1.34
28 May 67 1498-32°§ 16.8 24.3 0.458 1.02 0.01 1.01
28 May 67 039N-279S  18.3 (2.37) (2.41) (1.43) (0.06) (1.37)
29 May 67 14°8-32°8 19.1 31.9 0.453 1.12 0.01 1.11
30 May 67 039N-159S 18.8 48.7 1.02 0.890 0.03 0.86
30 May 67 156N-30°8 15.2 10.6 0.193 0.437 0.00 0.44
30 May 67 3595-5208 15.2 23.0 0.614 1.21 0.02 1.19
30 May 67  3498-520§ 16.8 38.1 0.633 2.12 0.02 2.10
31 May 67 3498-52°S 18.3 32.6 Lost Lost Lost Lost
31 May 67  349S5-5208 19.4 33.4 0.610 2.78 0.02 2.76
1 June 67 35°N-10°N 19.0 41.4 0.683 0.644 0.02 0.62
6 June 67  64°9N-559N 11.9 14.9 0.261 0.176 0.01 0.17
6 June 67 64°N-55°N 13.1 21.6 0.502 0.380 0.01 0.37
6 June 67  479N-41°N 11.9 16.9 0.307 0.208 0.01 0.20
6 June 67  489N-41°N 13.1 24.1 0.436 0.296 0.01 0.29
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CHAPTER 10. STRATOSPHERIC DISTRIBUTION OF COSMIC RAY ACTIVITY

Radionuclides arve produced coutinuously in the atmosphere primarily by
gecondary cosmic ray neutronsg and protons intefacting with nitrogen, oxygen and
argon uuclei. Although their production rates remain xrelatively constant with
time, the rates vary considerably with altitude and lalitude. A list of known
cosmogenic radionuclides along with their half-lives is given in Table 112.

With the exceptions of the argon isbtopes the table was. reproduced from Young

et aléo. Argon-39 was first detected.in the atmosphere by Loosli and 0eschger63
04

and argon-37 Ly Schell .

The stratospheric wid tropospheric concentrations and ratios of the
short-lived radionuclides can be used td study atmospherié-circulatipn and mix-
ing patterns if the equilibrium concentrations of the radionuclides dre known,
Absolute production rates of many of the nuclides in Table 112 have been
estimated by Lal and Pctcrs6l and by Bhandari, Lal and‘Ramaéz and have-been used
for comparisons with the stratospheric concentrations of four radionmuclides
measured undeyr Project STARDUST.

During varioug time intervals from late 1959 through early 1965
STARDUST filter samples were analyzed for a number of radionuclides ineluding
four produced by cosuwic rays: bevyllium-7, phospliorus-32, phosgphorus-33, and
sodium=-22,

Stratospheric Distribution of Beryllium-7, Phosphorus-32 and Phosphorug-33

The phosphorus samples were beta-counted with and without absorbers
to determine the relative contributions of 1.71 Mev phosphorng-32 and 0.25 Mev
phospliorus-33 beta purticles. The measurements of phosphorus-32 were woderately
sueccessful, hut those ol phosgphorus-383 were less =o. An unsuccessful attempt was

made to improve the phosphorus-33 data by eliminating counting through absorbers,
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TABLE 112. Half-Lives and Decay Characteristics of Cosmic¢ Ray-Produced Radionuclides

Radionuclide Half-Life
10Be 2.7 x ].O6 yedrs
3601 3.1 x 105
14 5.57 x 10°
g5 ~7.0 x 107
39Ar 2,70 x 10'2
*H 12.3
22Na 2.6
353 88 days
7Be 53
37Ar 35
33p 25
32p 14.3
28Mg 21.3 hours
24Na
38S
SlSi
39Cl
3801
34mCl
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and by using instead the resolution of the phosphorus beta decay curve into two
components (14.3 day phosphorus-32 and 25 day phosphorus-33) to distinguish be-
tween the contributions .of the two radioisotopes. Unfortunately, by the time the
samples reached the laboratory and were processed only low levels of phosphorus
activity remained, and this limited the accuracy of the measurements.

The beryllium-7 analysis utilizes gamma speetrometric measurement of
the 0,48 Mev gamma ray, and inspection of the gamma spectrum for each sample
assures ite radiochemical purity. Nevertheless, it was decided that additional
evidence for the purity of the samples-should be obtained, since the samples
which appeared to contain excess beryllium-7 were those which also contained
high activities of short-lived fission products. To provide such evidence the
decay of a series of samples collected during late 1962 and early 1963 was moni-
tored. Data for four such samples-are shown in Figure 109. Decay curves for the
53 day half life of beryllium-7 are drawn through them. The fit of the curves
to the data is adequate even though the accuracy of the measurements was re-
duced by the delay of several months between the collection of the samples and
their analysis. In addition, velatively small aliquots of the samples were used
in the analyses because they contained high activities of fission products. The
beryllium-7 and phosphorus-32 data are probably the most reliable of all of the b
activities of cosmic ray products measured. Nevertheless, some of the results
for these nuclides appear to be too high or too low compaved to the concentra-
tion range expected in the stratosphere.

The mean distribution of beryllium-7 in the STARDUST (or HASP) sampling
corridor (see p.18 of Final Report on Project STARDUST, Volume 1 for description
of" the corridor) has been calculated for each of a series of time intervals from
October 1939 to March 1963. These distributions are shown in Pigures 110, 111 and

2.
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COUNTING DATE (1963)
May Jun. Jul. Aug. Sep.
i -
0 ST-2542 B
L 16 DEC. 1962
32°-51°N, 19.5 Km. T
(0] & —
_
5 -
I | | l ]
60
" ! ! ] ST-2567 I -
r 18 JAN. 1963
30 29° - 49°N, 15 km. 1
8 42 pCi Be-7/SCM
1 o
P ‘ -
- | | | | -
30 ' I I ’
ST-25%72A
18 JAN. 1963 1
49° - 65°N, 18 km.
B825pCi Be-7/SCM
10 —
5 o
. 1 | | | f
70 [ . -
! ! ! ST-2590 B -
22 JAN. 1963 -
6%5°-70°N, I8 km -
30 Il 27 pCi Be-7/SCM Ny
' =

L

il

|

FIGURE 109 - DECAY CURVES OF FOUR HIGH ACTIVITY BERYLLIUM-7
SAMPLES
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A theoretical distribution in a quiescent atmosphere, based on bLevyllium-7
production rates calculated by Lal and Peters61 ig included in each of thesc
figures for purposes of comparison.

The mean distributions shown in FigurellO are for October 1959 to
June 1960 and June to September 1961 and the data in tabular form are given
in Tables 113 and 114. The concentrations found in the vicinity of the tropo-
pause and of-the tropopause gap were generally lower than predicted for a
quiescent atmosphere. Tihis was expected, of course, for the tropopause acts
as a sink for beryllium-7 just as it does for debris from nuclear weapons tests,
The concentrations found in the polar stratosphere were lower than the theoreti-
cal, but those found in the tropical stratosphere weré glightly higher than the
theoretical. This situation could results from eddy diffusion in the meridional
direction.

In Figure 111 are shown the mean distributions for January to April 1962
and May to August 1962. The data for the same time interval are given in Table 115.
During the first of these intervals rather high concentrations of beryllium-7
were found in the northern polar stratosphere. Bleichrodto5 has described the
presence of artificial beryllium-7, produced by the 1961 Soviet test series, at
13 Km in the stratosphere from October to November 1961. The high concentrations
of béryllium-? in the STARDUST sampling corridor during the first third of 1962
are consistent with Bleichrodt's conclusion that beryllium-7 is produced by atmos-
pheric nuclear explosions. Even stronger evidence for such artificial production
of this nuclide is found in the very high concentrations of the tropical strato-
sphere during the interval May to August 1962. These high concentrations of
beryllium-7 were associated with fresh debris from the mid-1962 United States

weapons tests at Christmas Island.
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Sample

J10
J11.
Jé

J7

J38

J12
J13
J1¥
J15
J16
J17
J21
Jl18
J19
Jl2o0
&2
J23
J24
J25
J26
I'1

[

I3

4

o 9

R T = = TR - SR

TABLE 113. Beryllium-7 Activities for Samples
Collected from October 1959 through June 1960

Collection

[ 5]

10
15
17
17
18
22
23

DG N R PN

12
12
12
12
12
12
14
15
19
19
19

RS OR 1S =
— 0

[T SV N
faiie NN o N0 S BN SV 1

| Nl N

LIV &)
=]

N

oG - A A

Date

Oct
Oct
Oct
Dec
Dec
Dec
Dec
Dec

‘Dac

Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Jdan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
dan
Jan
t_[a“
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Feb
Feb
Feb
Feb

59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
60
60
60
60
60
60
60

60

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

70°N-50°N
70°N-50°N
70°N-606°N
71°N-61°N
71°N-56°N
71°N-61°N
09°N-08°S
03°N-08°S
68°N-50°N
48°N-278°N
50°N-28°N
68°N-50°N
70°N=50°N
71°N-868°N
48°N-33°N
20°N-13°N
50°N-39°N
47°N-28°N
66°N-58°N
58°N-50°N
44°N-31°N
48°N-28°N
66°N-50°N

0°N

8°N

8°S

2°8

8°8

8°8

(]

[}

70°N=60°
70°N+58°
15°N-08°
15°N-02°
03°N-08°
15°N-08°
48°N

Altitude
gkm)

18.3
19.8
21.3
16.8
18.3
19.8
19.8
19.8
13.7
16.8
19.8
13.7
15.2,
18.3
16.8
21.3
19.8
19.8
12.2,
12.2.
12.2
16.8
16.8°
18.3
19.8
19.8
21.3.
21.3
21.3
19.8
12.2
12,2
15.2
16.8
21.3
16.8
18.3
19.8
18.3
19.8
18.3
12.2
6.8
19 8
10 3
19.8
19.8

pCi Be7

100 SCM

1160
1370 |
1160
1030
1570
989
507
657
949
1100
1510
714
1220
1320
731
781
1160
1110
928
733
617
510
981
1200
1850
485
501
424
447
1260
663
808
916
774
2080
1140
1020
1580
1220
1210
434
335
736
862
906
870
870
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Sample
No.

F5
Fo6
F8
F9
F7
F11
F10
F13
F15
F14
F16
F17
M2
M1
M3
M4
M5
M7
M8
M9
M6
M10
M1l
M12
M13
M1lé
M14
M15
M17
M18
M19
M20
M21
M22
M23
Al
A2
A3
A4
A8
A7
AS
A6
Alo
A9
A1l
Al2
Al3
Al4
ALS
Al6
Al7
Al8

Collection
Date

11 TFeb 60
11 Feb 60
16 Feb 60
16 Feb 60
16 Feb 60
18 Feb 60
18 I'eb 60
23 Feb 60
25 Feb 60
25 Peb 60
25 Feb 60
25 Feb 60

1 Mar 60

1 Mar 60

3 Mar 60

4 Mar 60

4 Mar 60
10 Mar 60
10 Mar 60
10 Mar 60
10 Mar 60
11 Mar 60
11 Mar 60
22 Mar 60
22 Mar 60
22 Mar 60
24 Mar 60
24 Mar 60
24 Mar 60
24 Mar 60
29 Mar 60
29 Mar 60
29 Mar 60
31 Mar 60
31 Mar 60

5 Apr 60

5 Apr 60

5 Apr 60

5 Apr 60

7 Apr 60

7 Apr 60

7 Apr 60

7 Apr 60
12 Apr 60
12 Apr 60
12 Apr 60

12 Apr 60

14 Apr 60
14 Apr 60
19 Apr 60
20 Apr 60
20 Apr 60
20 Apr 60

Lgyitgde

50°N-28°N
20°N-13°N
65°N-50°N
71°N-50°N
15°N-08°S8
67°N-59°N
59°N-50°N
48°N

68°N=-60°N
60°N-50°N
47°N-28°N
28°N-14°N
67°N-59°N
59°N-50°N
71°N-61°N
50°N-39°N
24°N-13°N
44°N-36°N
48°N-38°N
48°N-38°N
36°N-28°N
67°N-50°N
67°N-50°N
67°N-50°N
67°N-50°N
48°N-28°N
65°N=50°N
62°N-50°N
50°N-39°N
44°N-28°N
50°N=-39°N
50°N-28°N
24°N-13°N
48°N-30°N
48°N-35°N
71°N-61°N
71°N-50°N
15°N-08°S
15°N-08°S
68°N=-59°N
59°N-50°N
16°N-05°8
15°N-08°S
67°N-59°N
59°N=-50°N
50°N-32°N

71°N=-62°N
71°N-50°N

493

Altitude
gkm!

19.8
19.8
13.7
19.8
21.8
12.2
12,2
21.3
13.7
13.7
19.8
19.8
1D o2
12.2
16.8
19.8
19.8
12.2
15,2
16.8
12.2
12.2
15.2
12.2
15.2
16.8
19.8
19.
19,
21,
18.
19.
19,
15.
16.
16.
18.
19.
21,
13.
13.
19.
21,
12,
12,
12,
16.
19.
19,
19.
13,
18.
19,

~1 1 WO 300G NS oo oc Lo Co o0 On

[o/a]

13 o

>

oo o tlt

~1 00 o

o L

pCi Be7

100 SCM

1350
bR
970

1410
432
764
998

1570

1080

1300

1810
658
8§98

1000
979
995
428
518
816
798
483
338

1260
660
793
465

1190

1240

1140

1220
941
672
851
552
563
968

1260
429
399
466
687
524
442
634
609
307
254

1100
700

1040
812
998

1020
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Table 113 (cont'd.)

Sample
No.

A20
A2l
ALY
Az
A23
A23
A26
Al4
A27
A28
A29
A30
A3l
A3l
A33
EN-1.
EN~2
EN-3
EN-4
ES-1
ES-2
ES-3
ES-4
EN-3
EN-6
EN-7
EN-8
EN-9
EN-10
EN-11
ES-7
ES-6
ES-5
EN-13
EN-12
EN-14
3913
3911
EN=15
EN-17
3934
3930
ES-12
ES-16
ES-15
ES-13
ES-14
3960
3962
3964

Collection
Date

21 Apr 60
21 Apr 60
21 Apr 60
26 Apr 60
26 Apr 60
27 Apr 60
27 Apr 60
28 Apr 60
30 Apr 60
30 Apr 60

3 May 60

3 May 60

5 May 60

6 May 60

9 May 60
10 May 60
10 May 60
10 May 60
11 May 60
12 May 60
12 May 60
12 May 60
12 May 60
13 May 60
13 May 60
13 May 60
14 May 60
17 May 60
17 May 60
17 May 60
19 May 60
19 May 60
19 May 60
20 May 60
20 May 60
20 May 60
May 60
May 60
May 60
May 60
May 60
May 60
Jun 60
Jun 60
Jun 60
Jun 60
Jun 60
Jun 60
Jun 60
Jun 60

(SRR JL I SO SURN N 5

OC 00 00 00 O 7~ 0 o s 0 Co

ol
coc

47°N-38°N
48°N-33°N
44°N-28°N
50°N-28°N
28°N-16°N
71°N=-62°N
71°N-50°N
28°N~L3°N
66°N=-50°N
66°N-50°N
64°N-50°N
50°N-32°N
15°N-08°$
48°N
15°N-07°S8
70°N-65°N
70°N-65°N
71°N-66°N
70°N-67°N
16°N-05°N
05°N-06°S
08°8-19°S
18°8-30°S
70°N-66°N
70°N-66°N
70°N-66°N
70°N-66°N
70°N-66°N
70°N-66°N
70°N-66°N
37 $-40°S8
6°8~40°S
37°s -40°S
°N 66°N
0°N-66°N
70 N-66°N
40°S
40°S
70°N=-66°N
70°N-66°N
40°S
40°S
42°8-58°S
11°N-01°N
01°N-11°$S
22°8-31°S
11°8-22°S8
29°N-20°N
29°N-20°N
29°N=20°N
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Altitude

(km)

- =
o tS

ol S Sl N S
00 S 00 G i RS St
0 00 OO0 L L ke

19.8
12,2
12.2
21.3
19.8
21.3
15.2
18.3
19.8
19.8
19.8
19.8
21.3
21.3
15,2
18l3
19.8
18l3
15.2
18.3
18.3
15.2
18.3
19.8
15.2
18.3
18.3
18.3
19.8
15.2
19.8
18.3
19.8
21.3
21.3
21.3
19.8
19.8
16.8
18.3
19.8

pCi Be7

100 SCM

760
523
116
1100
1010
1840
976
1000
486
1880
630
674
393
1360
391
812
1110
1220
1500
638
405
393
409
836
1310
1610
1150
618
1680
1590
830
983
1010
754
1190
1590
857
1340
851
1590
719
1130
1100
246
351
882
550
439
386
873
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Sample

No.

ST-701
ST-702
ST-703
ST-704
ST-705
ST-706
ST-707
ST-708
ST-709
ST-710
ST-711
ST-712
ST-713
ST-714
ST-715
ST-716
ST-717
ST-718
8T-719
ST-720
ST-721
ST-722
ST-723
ST-724
ST-736
ST-727
ST-728
ST-729
ST-730
ST-731
ST-732
ST-733
ST-734
ST-736
ST-737
ST-738
ST-739
ST-740
ST-741
ST-742
ST-743
ST-744
ST-745
ST-746
ST-747
ST-748
ST-749
ST-750
ST-751
ST-752
8T-753

TABLE 114.

Collection

Date

Jun 61
Jun 61
Jun 61
Jun 61
13 Jun 61
13 Jun 61
13 Jun 61
15 Jun 61
15 Jun 61
20 Jun 61
20 Jun 61
6 Jul 61
6 Jul 61
7 Jul 61
11 Jul 61
11 Jul 61
14 Jul 61
14 Jul 61
14 Jul 61
14 Jul 61
19 Jul 61
19 Jul 61
19 Jul 61
19 Jul 61
20 Jul 51
20 Jul 61
25 Jul 61
25 Jul 61
28 Jul 61
28 Jul 61
Aug 61
Aug 61
Aug 61
Aug 61
Aug 61
Aug 61
Aug 61
Aug 61
Aug 61
10 Aug 61
10 Aug 61
15 Aug 61
15 Aug 61
17 Aug 61
17 Aug 61
22 Aug 61
22 Aug 61
24 Aug 61
24 Aug 61
24 Aug 61

0 oo OoN O

EUIEN B IEN BRSO SO O LIS

24 Aug 61

12°N

12°N

20°N-12°N

20°N-12°N

12°N

20°N-12°N

12°N-07°N

12°N

12°N

12°N

12°N

48°N-29°N

48°N-29°N

48°N-29°N
28°N-15°N
°N 15°N
0°N
0°N

30 N

30°N

30°N

30°N

30°N

30°N

48°N-38°N

48°N=-28°N

48°N-28°N

48 N-30°N
8°N-15°N
8°N=-15°N

48 N-28°N

48°N-28°N

30°N

30°N

30°N

30°N

30°N

30°N

30°N

48°N-28°N

48°N-28°N

48°N-28°N

48°N-28°N

28°N-15°N

28°N-15°N

48°N-28°N

48°N-28°N

30°N

30°N

30°N

30°N

495

Beryllium-7 Activities for Samples
Collected from June 1961 Through September 1961

Altitude
!km}

18.3
19.8
15.
19.
15.
15.
20.
18.
19.
18.
20.
19.
20.
18.
20.
20,
16.
18.
19.
20.
16,
18.
20,
21.
15.
16.
19.
20,
19.
20,
18.
20.
16.
19.
21.
16.
18.
20.
21.
15,
16.
19.
20,
20.
20,
18,
20,
16.
18.

19.8
21.0

[S=2e o J ()

NN O WO =N

"> 00 ~1 I Qo

\’lOob\OOG\OD\Di\JI——'OQCD!—‘OOOOOU‘I\I\O\ICDCDQF—'O&\O\0.0JI

pCi Be7

100 SCM

690
407
118
396
11.5
572
364
382
478
471
248
1740
1240
1100
412
814
622
734
808
992
(986)
1540
932
812
653
876
1420
1490
714
695
1170
4438
747
1000
823
677
762
1000
979
445
882
1590
1360
714
688
1350
1200
846
603
855
1090



ISOTOPES, A Teledyne Company

TABLE 114 (cont'd.)

Sample

No.

ST-754
ST=-755
ST-756
ST-757
ST-758
ST-759
ST-761
ST-760
ST-762
ST-763
S§T-777
ST-778
ST-779
ST-780
ST-781
ST-782
ST-783
ST-784
ST-785
ST-786
ST-787
ST-788
ST-789
ST-790
ST-791
ST-792
ST-793
ST=795
ST-794

Collection
Date

31 Aug 61
31 Aug 61
1 Sep 61
1 Sep 61
1 Sep 61
1 Sep 61
6 Sep 61
6 Sep 61
6 Sep 61
6 Sep 61
7 Sep 61
7 Sep 61
8 Sep 61
8 Sep 61
9 Sep 61
9 Sep 61
10 Sep 61
10 Sep 61
20 Sep 61
20 Sep 61
20 Sep 61
20 Sep 61
26 Sep 61
26 Sep 61
28 Sep 61
28 Sep 61
30 Sep 61
30 Sep 61
30 Sep 61

Latitude
“

48°N-28°N
48°N-38°N
30°N
30°N
30°N
30°N
63°N-51°N
51°N-32°N
28°N-15°N
28°N-15°N
48°N-28°N
48°N-28°N
48°N-28°N
48°N-33°N
48°N-28°N
N
N
N

-F)
48°N-28°
42°N-29°
42°N-29°
30°N
30°N
30°N
30°N
28°N-15°N
28°N-15°N
48°N-28°
48°N
60°N-47°N
60°N-36°N
47°N-30°N

-28°N
-28°N
47

[
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Altitude
gkmz

15.7
17.0
16.9
18.4
19.9
21.2
19.5
19.4
18.5
19.6
20.2
21.0
18.3
19.8
15.3
16.9
12.2
13.7
16.7
18.2
19.8
20.8
19.7
19.7
20.3
20.7
19.8
20.1
20.7

pCi Be7

100 SCM

280
986
576
1050
1070
857
1540
1260
528
522
1330
1320
1170
1260
270
661
18.6
43.1
657
514
380
827
558
407
1500
1370
1960
2100
1410



ISOTOPES
A Teledyne Company

TABLE 115. BDeryllium-7 Activities for Samnles
Collrcted® from January 1962 Through August 19¢2

Sample Collection Altitude pei Hu7
No. Date Latitude (km) 100 SCM
ST-881 4 Jan 62 48°N-28°N 15,2 803
ST-882 11 Jun 62 30°N 16.8 D3
ST-883 11 Jan 62 30°N 18.3 Lovo
ST-884 11 Jan 62 30°N 19.8 1080
ST-885 11 Jan 62 30°N 21.5 914
ST-886 11 Jan 62 48°N-28°N 20.2 1050
ST-887 11 Jan 62 48°N-28°N 20.8 1240
§Z-2241 15 Jan 62 54°N-31°N 16.8 1400
ST-889 15 Jan 62 54°N-49°N 16.8 1650
ST-888 15 Jan 62 49°N-31°N 16.8 1350
ST-891 15 Jan 62 63°N-48°N 20.7 LL30
ST-890 15 Jan 62 48°N-32°N 20.0 1250
ST-893 16 Jan 62 49°N-31°N 12.6 PEE
ST-892 16 Jan 62 49°N-32°N 18.4 1390
ST-894 17 Jan 62 65°N-64°N 12.3 1050
ST-895 17 Jan 62 65°N~-63°N 13.7 2060
ST-896 17 Jan 62 65°N=63°N 15.4 1580
ST-897 17 Jun 62 65°N 16.8 1240
ST-898 17 Jan 62 64°N l6.8 1370
ST-899 17 Jan 62 64°N 18.3 1650
ST-900 17 Jan 62 64°N 19.8 1270
ST-901 17 Jan 62 64°N 20,9 782
ST-902 18 Jan 62 30°N=~15°N 10.8 234
ST-904 18 Jan 62 30°N-15°N 18.4 007
ST-903 18 Jun 62 30°N=-15°N 19.8 754
ST-905 18 Jan 62 30°N-15°N 20.9 884
ST-906 19 Jan 62 64°N~49°N 13, 2820
ST-908 19 Jan 62 64°N=52°N 16.8 2570
ST-907 19 Jan 62 64°N-49°N 19.8 1640
ST=909 23 Jan 62 64°N~53°N i, 10 1410
$2-2242 23 Jan 62 64°N=53°N 2.2 1350
ST-910 23 Jun 62 64°N-49°N 1s5.2 1140
ST-911 23 Jan 62 64°N-49°N 18.3 1340
ST-912 23 Jan 62 64°N-49°N 20.4 1070
SZ-2243 23 Jun 62 64°N-49°N 20.4 987 P
ST-913 23 Jan 62 49°N-36°N 13.7 1370
ST~-914 23 Juan 62 49°N=-36°N 15.5 1600
ST-915 23 Jan 62 49°N-32°N 19.8 L1&O
ST-916 23 Jan 62 49°N-31°N 19.9 1310
ST-917 25 Jan 62 70°N-65°N 12,1 1870
ST-918 25 Jan 62 70°N=65°N 15.8 3000
swa?}g ?5 Jan 6? 70°N-05°N 15.3 5310
SZ-2£44 ;5 Jyn Gf 08°N 16.0 5820
SI-9:Q :b Jan c 70°N-6o°N 16.8 1880
81-9;} gs Jan 62 70°N-65 N 183 2060
ST-922 2§ Jan 62 70°N-65°N 19,8 4770
ST-923 25 Jun 62 70°N-65°N 00.3 gy
sy-9?§ 25 Jun 62 70°N-65°N 20,7 2660
S’l-‘)_.’a 25 Jun 62 30°N 12.5 s 2,35
ST-926 25 Jan 62 30°N 15,7 15l
ST-927 25 Jan 62 30°N 15.5 985

497




ISOTCPES, A Teledyne Company

TABLE 115 (cont'd.)

Sample Collection Altitude pCi Be7
No. Date Latitude !km! 100 SCM
ST-928 25 Jan 62 30°N 16.8 523
ST-929 23 Jan 62 -30°N 18.4 1080
ST-930 25 Jan 62 30°N 19.8 1300
ST-931 25 Jan 62 30°N 21.1 700
ST-933 30 Jan 62 64°N-54°N 12.3 1270
ST-934 30 Jan 62 64°N-49°N 15.2 1000
ST-935 30 Jan 62 64°N-49°N 18.3 1060
ST-936 30 Jan 62 64°N-49°N 20.0 936
ST-937 30 Jan 62 49°N-36°N 12.5 90.3
ST-938 30 Jan 62 49°N=-31°N 15.6 909
ST-939 30 Jan 62 49°N=-31°N 18.4 1780
ST-940 30 Jan 62 49°N=-31°N 20.8 1750
ST-941. 1 Feb 62 30°N-15°N 16.8 1790
ST-942 1 Peb 62 '30°N-18°N 18.4 1120
ST-943 1L Peb 62 30°N-15°N 20.9 817
ST-944 5 Feb 62 30°N-18°N 20.0 987
ST'-945 5 Feb 62 30°N-19°N 20.7 720
ST-946 6 Feb 62 63°N 13.7 281
ST-947 6 Feb 62 64°N-49°N 16.8 965
ST-948 6 Feb 62 64°N-49°N 19.8 1020
ST-949 6 Feb 62 49°N-31°N 13.8 539
ST=950 6 Feb 62 49°N-31°N 16.8 1200
ST-951 6 Feb 62 49°N-31°N 19.9 978
ST-952 6 Feb 62 49°N-31°N 20.7 776
ST-957 8 Feb 62 65°N=-64°N 12.1 1710
ST-938 § leb 62 65°N-63°N 13.6 590
ST-959 8 Feb 62 (\5°N-63°N 15.2 585
ST-960 8 Feb 62 64°N 16.6 921
ST-961 8 Feb 62 66°N 18.2 3360
ST-962 8 Feb 62 66°N=-65°N 19.4 943
S1-963 8 Feb 62 65°N 19.9 992
ST-953 8 Feb 62 30°N 16.8 267
ST-954 8 Feb 62 30°N 18.3 1140
ST-955 8 Peb 62 30°N 19.8 722
ST-956 8 Fel 62 30°N 20.8 2090
ST-969 9 Feb 62 64°N-49°N 13.6 372
ST-970 9 Feb 62 64°N-49°N 19.7 1070
ST=-966 9 Feb 62 30°N 13.0 100
ST=967 9 pPeb 62 30°N 15.7 176
ST-968 9 el 62 30°N 16.9 343
SR-971 13 Feb 62 64°N-30°N 12.1 1940
§2-2945 13 P'eb 62 64°N=50°N 12.1 1790
ST-973 13 Feb 62 64°N=30°N 18.1 1310
ST-072 15 Feb 62 64°N-50°N 15.2 1250
ST-974 13 Feb 62 64°N=-50°N 19.4 1130
S§T-978 13 Feb 62 44°N-36°N 12.5 382
ST-976 13 Feb 62 49°N-32°N 15.2 483
ST-977 18 Feb 62 49°N=-32°N 18.4 200
ST-97% 13 Feb 62 49°N-31°N 20,7 1060
SR=979 13 Feb 62 70°N=-65°N 2,2 709
ST-980 13 teb 62 70°N-63°N 13.7 873
SR-981 13 Feb 62 70°N-65°N 15.2 859
ST-082 13 Feb 62 70°{-63°N 16.7 1280

408




ISOTOPES, A Teledyne Company

TABLE 115. (cont'd.)

Sample

No.

$2-2246
SR-983
SR-984
SR-985
SR-986
ST-987
ST-988
ST-989
ST-990
ST-991
ST-992
SF-993
ST-994
ST-995
ST-996
ST-1005
ST-1006
ST-1007
ST-1008
SP-1009
ST-1010
ST-1011
SP-997
ST-998
SF-999
$2-2247
SF-1000
SF-1001
ST-1002
SF-1003
ST-1004
ST-1012
SP-1013
ST-1014
ST-1016
ST-1017
ST-1018
ST-1019
ST-1020
ST-1022
ST-1023
., ST-1024
"§T-1025
ST-1026
ST~1027
ST-1028
ST-1029
ST-1031
ST-1032
ST-1033
ST-1035
ST-1037
SF-1038

Collection

Date

15
15
15
15
15
15
15"
19
19
19
19
20
20
20
20
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
27
27
27
27
27
27

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

Feb~

1 Mar
1 Mar
1 Mar
1 Mar
1 Mar 62
1 Mar 62
1 Mar
1 Mar
1 Mar 62
1 Mar
2 Mar
2 Mar
6 Mar 62
6 Mar
6 Mar
6 Mar

62
62
62
62
62
62
62
62
62
62
67
62
62
62
62
62
62

62

62
62
62
62
62
62
62
62
62
62
62

62’

62
62
62
62
62
62
62
62
62
62
62

62
62

62
62
62

62
62
62

Latitude

70°N-65°N
70°N-65°N
70°N-65°N
30°N-15°N
30°N-15°N
30°N-15°N
30°N-15°N
49°N-36°N
49°N-32°N
49°N-32°N
49°N-32°N
64°N~-49°N
64°N-49°N
64°N=49°N
64°N-49°N
30°N

30°N

30°N

30°N

30°N

30°N

30°N

64°N

64°N-63°N
64°N

64°N

64°N

67°N-64°N
66°N-65°N
66°N=-62°N
64°N-63°N
64°N-49°N
64°N-49°N
64°N-49°N
49°N-31°N
37°N=-31°N
49°N-31°N
70°N-65°N
70°N-65°N
70°N-65°N
70°N-55°N
70°N-65°N
70°N-65°N
30°N-18°N
30°N-15°N
26°N-15°N
26°N-15°N
40°N-31°N
S0°N-31°N
64°N-63°N
64°N-63°N
64°N-49°N
64°N-49°N

499

Altitudce
gkm!

16.7
18.3
19.6
16.8
18.5
19.8
20.9
13.8
16.8
20.0
20.6
13.6
16.7
19.8
19.9
12.6
13.8
15.4
16.8
18.3
16-3
20.8
12.0
13.6
15.1
15.6
16.6
16.8
18.2
19.6 .
20.3
12.0
15.1
18.2
15.2
18.3
20.6
12.0
130'6
16.7
18.2
19.8
20.6
16.8
18.3
19.8
21.0
12.2
18.3

6
9.
3
6

N

1
1

pCi Bc7

100 SCM

1300
1100
1020
172
672
1220
1210
866
1150
1250
1040
1370
1140
1200
1360
73.1
111
455
555
1070
1050
1030
1220
1320
1200
1510
2810
1110
1180
1150
979
1930
2280
1970
1890
1160
1000
636
773
1170
1300
1060
1120
340
469
1010
1050
418
1360
180
827
803
2020



1SOTOPES, A Teledyne Company
TABLE 115 (cont'd.)

$00

Sample Collection’ Altitude pCi Be7
No. Date Latitude (km) 100 SCM
ST-1039 6 Mar 62 64°N-49°N 19.9 1210
ST-1040 6 Mar 62 49°N-31°N 13.7 2810
ST-1041 6 Mar 62 49°N-31°N 16.8 808
SF-1042 6 Mar 62 49°N-40°N 20.0 3050
ST-1044 6 Mar 62 49°N-31°N 20.9 1240
SN-1043 6 Mar 62 40°N-31°N 20.0 1360
SF-1045 8 Mar 62 65°N-64°N - 12.1 1820
SN-1046 8 Mar 62 65°N-63°N 13.6 889
SNR-1047 8 Mar 62 65°N-63°N 15.1 693
SN-1048 8 Mar 62 64°N 16.7 1170
SNR-1049 8 Mar 62 64°N 18.2 1420
SN-1050 8 Mar 62 66°N-65°N 19.8 1260
SNR-1051 8 Mar 62 65°N 20.5 1170
SN-1052 8 Mar 62 30°N 12.6 56.6
SN-1053 8 Mar 62 30°N 13.7 119
SN-1054 8 Mar 62 30°N 15.2 150
SN-1056 8 Mar 62 30°N 16.8 650
SN-1057 8 Mar 62 30°N 18.3 1810
SN-1058 8 Mar 62 30°N 19.8 1320
SN-1059 8 Mar 62 30°N 21.1 1340
ST-1125 9/10 Mar 62 18°N-00° 19.4 727
ST-1126 9/10 Mar 62 00°-18°S 20.0 509
ST-1127 11/12 Mar 62 20°5-26°$S 19.8 552
ST-1126 11/12 Mar 62 26°5-38°S 19.8 1050
ST-1064 13 Mar 62 64°N-63°N 6.1 229
SF-1065 13 Mar 62 64°N-61°N 7.6 623
ST-1066 13 Mar 62 64°N-63°N 9.1 965
SF-1067 13 Mar 63 64°N-63°N 10.7 1780
SN-1068 13 Mar 63 64°N-49°N 12.1 1180
ST-1069 13 Mar 63 64°N-49°N 15.1 1040
SN-1070 13 Mar 63 64°N-49°N 18.3 1230
SF-1072 13 Mar 63 64°N-58°N 19.9 1340
ST-1071 13 Mar 62 64°N-49°N 20.0 1080
SN-1073 13 Mar 62 49°N-31°N 12.4 1260
SF-1075 13 Mar 62 49°N-40°N 15.2 1130
SN-1074 13 Mar 62 40°N-31°N 15.2 717
ST-1076 13 Mar 62 49°N-31°N 18.5 1290
ST-1077 13 Mar 63 49°N-31°N 20.4 1160
SF-1081 14/15 Mar 62 90°N-80°N 11.9 2200
$T-1079 14/15 Mar 62 90°N-80°N 12.0 951
SF-1082 14/15 Mar 62 90°N-80°N 12.2 1150
ST-1078 14/15 Mar 62 80°N-60°N 11.0 992
.ST-1080 14/15 Mar 62 80°N-60°N 12.0 976
Sr-1083 14/15 Mar 62 80°N-60°N 12.0 1650
$T-1084 15 Mar 62 70°N-65°N 12.0 1280
ST-1085 15 Mar 62 70°N-65°N 13.6 1190
SF-1086 15 Mar 62 70°N-65°N 15.1 2200
ST-1087 15 Mar 62 70°N-65°N 16.6 1220
ST-1088 15 Mar 62 70°N-65°N 18.2 1460
ST-1089 15 Mar 62 70°N-65°N 19.8 1120
ST-1090 15 Mar 62 30°N-15°N 16.9 305
ST-1091 15 Mar 62 30°N-15°N 18.3 639
ST-1092 15 Mar 62 30°N-15°N 19.9 291
ST-1093 15 Mar 62 26°N-15°N 20.7 859

ne
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TABLE 115 (cont'd.)

Sample
No.

ST-1098
ST-1099
ST-1100
SF-1101
ST-1102
ST-1103
ST-1104
ST-1105
ST-1106
ST-1107
ST-1108
ST-1109
SF-1110
ST-1111
ST-1112
SF-1113
ST-1114
SF-1115
ST-1117
SF-1118
ST-1119
SF-1120
ST-1121
ST-1122
SF-1123
SF-1124
ST-1129
ST-1130
ST-1131
ST-1132
ST-1133
ST-1134
ST-1135
SF-1135
ST-1137
SF-1138
ST-1139
ST-1140
ST-1141
ST-1142
ST-1143
SF-1144
ST-1145

SF-1146

ST-1147

ST-1148

ST-1149
ST<1150
ST-1151
ST-1152
ST-1153
ST-1308
ST-1309
ST-1310

Collection

Date

20 Mar
20 Mar
20 Mar
20 Mar
20 Mar
20 Mar
20 Mar
20 Mar
22 Mar
22 Mar
22 Mar
22 Mar
22 Mar
22 Mar
22 Mar
23 Mar
23 Mar
23 Mar
23 Mar
23 Max
23 Mar
23 Mar
27 Mar
27 Mar
27 Mar
27 Mar
27 Mar
27 Mar
27 Mar
27 Mar
27 Mar
27 Mar
27 Mar
29 Mar
2% Mar
29 par
29 Mar
29 Mar
29 Mar
29 Mar
29 Mar
29 Mar
29 Mar
29 Mar
29 Mar
29 Mar
30 Mar
30 Max
31 Mar
31 Mar

2 Apr

3 Apr
Apr
3 Apr

62
62
62
62
62
02
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

Latitude

65°N=-64°N
64°N
64°N-63°N
64°N-63°N
49°N-31°N
49°N-51°N
44°N-31°N
40°5-61°S
30°N
30°N
30°N
30°N
30°N
30°N
30°N
65°N-64°N
65°N-63°N
65°N-63°N
66°N-64°N
66°N-65°N
66°N-63°N
64°N-63°N
65°N
64°N
65°N

65°N-64°N

64°N-49°N
64°N-49°N
64°N-49°N
49°N-44°N
44°N-31°N
37°N-31°N
49°N-31°N
70°N-65°N
70°N-65°N
70°N-65°N
70°N-65°N
70°N-65°N
70°N-65°N
70°N=-65°N
30°N

30°N

30°N

30°N

30°N

30°N

49°N-31°N
49°N-31°N
63°N-51°N
51°N-32°N
3°N-65°N

P

7
7
7

e

Ot
Opt
Onr

0
0
0

~J
=

501

=

Altitude

(km)

NWIS = O o

=
wtnl\:l'émtnI\:O\C\]

(3]
e o

el

pCi Be7
100 SCM

35.9
41.7
405
1350
626
1090
1240
1410
100
175
281
302
541.
i210
1090
1310
1520
1810
1380
1800
1320
1600
25,4
60.4
604
1030
902
809
1300
1150
283
213
723
1280
1620
1910
1680
1970
1390
994
183
606
646
1260
653
URE]
779
1330
1020
1179
898
296
27.0
63.4



ISOTOPES, A Teledyne Company
TABLE 115 (cont'd.)

Sample Collection Altitude pCi Be7
No. Date Latitude (km) 106 SCM
ST-1311 3 Apr 62 70°N 12.2 1130
ST-1312 3 Apr 62 73°N-70°N 15.% 1660
ST-1154 3 Apr 62 67°N-66°"N 15.2 1490
ST-1313 3 Apr 62 73°N=70°N 18.3 1360
ST-1314 3 Apr 62 73°N=70°N 19.8 1250
ST-1315 3 Apr 62 36°N 4.6 49.4
ST-1316 3 Apr 62 36°N-35°N 7.6 24.8
ST-1317 3 Apr 62 36°N-35°N 12.2 211
ST-1318 3 Apr 62 32°N 15.2 644
ST-1319 3 Apr 62 32°N 18.3 1660
ST-1320 3 Apr 62 32°N 19.8 1410
ST-1155 4 Apr 62 64°N 6.1 6.2
ST-1157 4 Apr 62 65°N-64°N 9.1 42,0
ST-1158 4 Apr 62 64°N 10.7 545
ST-1159 4 Apr 62 09°N-08°S 12,5 22,6
ST-11.60 4 Apr 62 09°N-00° 15.7 81.4
ST-1161 4 Apr 62 09°N-08°$8 19.0 394
ST-1162 4 Apr 62 09°N~-01°N 19.9 348
ST-1163 5 Apr 62 66°N 15.2 1590
ST-1164 9 Apr 62 15°N-09°N 128 18.6
ST-1166 9 Apr 62 15°N-09°N 15.2 83.5
ST-1167 9 Apr 62 15°N-09°N 16.8 183
ST-1168 9 Apr 62 15°N-09°N 18.3 366
ST-1169 9 Apr 62 15°N-09°N 19.8 475
ST-1170 9 Apr 62 15°N-09°N 21.3 636
ST-1180 9/10 Apr 62 40°8-50°8 19.8 1480
ST-1181 9/10 Apr 62 50°8-60°8 19.8 1520
S1-1171 10 Apr 62 69°N-66°"N 19.6 1670
ST-1172 11 Apr 62 65°N-64°N 6.1 36.4
ST-1173 11 Apr 62 65°N 7.6 37.0
ST-1174 11 Apr 62 65°N=-64°N 9.1 95.4
ST-1175 11 Apr 62 66°N-65°N 10.7 851
ST-1182 12 Apr 62 73°N=67°N 18.3 3290
ST-1183 13 Apr 62 09 N-10°S 13.7 50.1
ST-1184 13 Apr 62 9°N-10°§ 17.0 111
ST-1185 13 Apr 62 9°N-10°$ 20.0 367
ST-1195 14 Apr 62 19 §-35°S 19.8 1030
ST-1196 16 Apr 62 2°N-16°$ 19.8 243
ST-1186 17 Apr 62 7) N=70°N 115.:2 1910
ST-1187 18 Apr 62 5°N=-60°N 6.1 47.2
ST-1188 18 Apr 62 65 N 7.6 131
ST-1189 18 Apr 62 55°N 9.1 353
ST-1190 18 Apr 62 65°N=-64°N 10.7 728
ST-1197 18 Apr 62 09°N 12,3 21.8
ST-1199 18 Apr 62 07°N 15.2 59.6
ST-1200 18 Apr 62 09°N-07°N 16.8 159
ST-1203 19/20 Apr 62 90°N-80°N 12.1 672
ST-1207 19/20 Apr 62 90°N-80°N 12.1 690
ST-1:204 19/20 Apr 62 80°N-60°N 11.2 744
ST-.208 19/20 Apr 62 80°N-60°N 1206 1070
§1-1206 19/20 Apr 62 so N-60°N 12.6 814
ST-1200 19 Apr 62 3°N=-65°N 19.8 1400
ST-1210 19 Apr 62 63 N=-50°N 19.7 951
ST-1211 19 Apr 62 30°N=-32°N 20,7 1130

~
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ISOTOPES, A Teledyne Company

TABLE 115 (cont'd.)

Sample
No.

sT-1212
S§T-1214
ST-1217
ST-1218
ST-1215
ST-1219
sT-1220
ST-1221
sT-1222
sT-1223
ST-1235
ST-1236
ST-1237
ST-1238
ST-1239
ST-1240
ST-1241
ST-1244
ST-1242
S§T-1243
ST-1224
ST-1225
ST-1226
S§T-1227
S$T-1228
ST-1229
ST-1230
ST-1231
S§T-1232
S§T-1233
ST-1234
ST-1245
ST-1246
S§T-1247
ST-1248
ST-1253
ST-1254
ST-1255
ST-1256
ST-1257
ST-1258
ST-1259
§T-1260
ST-1262
ST-1261
ST-1263
ST-1264
ST-1265
ST-1267
ST-1269
ST-1270
ST-1266
ST-1268

Collection
Date

24 Apr 62
24 Apr 62
24 Apr 62
24 Apr 62
25 Apr 62
25 Apr 62
25 Apr 62
25 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
26 Apr 62
27 Apr 62
27 Apr 62
27 Apr 62
27 Apr 62
27 Apr 62
27 Apr 62
27 Apr 62
27 Apr 62
27 Apr 62
27 Apr 62
27 Apr 62
1/2 May 62
1/2 May 62
1/2 May 62
1/2 May 62
1 May 62
1 May 62
1 May 62
1 May 62
3 May 62
3 May 62
3 May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
May 62
3 May 62

o Ce

o oL Weo Lot

Latitude

65°N
65°N
09°N-04°8
09°N-04°S
65°N
49°N-31°N
43°N-31°N
49°N-31°N
49°N-31°N
49°N-31°N
15°N-09°N
15°N-09°N
15°N-09°N
15°N-09°N
15°N-09°N
15°N-09°N
09°N-02°N
09°N-03°N
02°N-10°S
02°N-10°8S
64°N-60°N
64°N-49°N
64°N-49°N
31°N
31°N
31°N
30°N
31°N
31°N
31°N
28°N-11°N
65°N
65°N
65°N
65°N
49°N-31°N
49°N-31°N
48°N-32°N
48°N-37°N
70°N-65°N
70°N-65°N
70°N-65°N
70°N=-65°N
70°N-65°N
70°N-65°N
70°N-65°N
70°N-65°N
o 9ON
9°N
5
5
5
5

30°N-1
30°N-19°N
30°N-15°N
30°N-15°N
19°N-15°N
19°N-1

°N

O

[+]

503

Altitude

!km!

= &

B 200 e 1D en e NG 00 Rt b

Lcn oot i © = O

=
O

=
>

=]
(o)

18.2
19.7
20.5
20.9
16.9
21.0
16.9
20.6
12.2
15.3
19.9
12.4
13.6
15.2
16.8
18.6
19.8

|l
o O
=]

. e o & o e o
WWL NI WO O NI =C = oe

N WRNR OO IWwWSOIo

B e

o
o 2]

18.5
19.8
20.3
16.8
18.2
19,8
20.4
16.8
18.3

pCi Bc7

100 SCM

45.0
520
78.9
297
1010
390
482
1080
741
1140
63.8
125
898
935
1040
309
235
488
151
444
1060
1190
1330
510
830
461
442
1210
1220
914
1110
20.2
42.6
509
881
738
1480
1180
1330
1200
1160
1280
1620
2040
2400
1410
1680
840
762
1100
1140
288
405



ISOTOPES, A Teledyne Company

TABLE 115 (cont'd.)

Sample
No.

ST-1271
ST-1272
ST-1273
ST-1274
ST-1275
ST-1276
ST-1277
ST-1278
ST-1279
ST-1280
ST-1281
ST-1282
ST-1283
ST-1284
ST-1285
ST-1286
ST-1287
ST-1288
ST-1289
SF-645

SF-644

ST-1291
ST-1290
SF-646

ST-1292
ST-1293
ST-1294
ST-1295
ST-1296
ST-1297
ST-1298
ST-1299
ST-1300
ST-1301
SF-647

SF-648

SF-649

SF-650

ST-1302
ST-1303
ST-1321
ST-1322
ST-1323
ST-1324
ST-1325
ST-1326
ST-1328
ST-1331
ST-1330

ST-1332
ST-1333
ST-1329

Collection

00 00 00 0D 00 00 OC OO0 0D 00 00 00 00 00 00 00 Cn Ot W o o o o e

—
[e]

10
10
10
10
10
10
10
10
10
10
10
10
10
10
15
15
15
15
15
15
15
16
16
16
16
16

Date

May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

62 °

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

Latitude

64°N
64°N
64°N
64°N
64°N
64°N
64°N
64°N
64°N
68°N-
66

0

-49°
-49°
65°
N-65°
7°N-65°
66°N 65°
64°N-49°
64°N-49
64°N-49°
64°N-49°
49°N-31°
49°N-43°
43°N-38°
37°N-31°
49°N-43°
43°N-37°N
37°N-31°N
49°N-31°N
64°N-62°N
65°N-62°N
66°N-65°N
64°N
67°N-64°N
64°N
64°N
30°N
30°N
30°N
30°N
30°N
30°N
30°N
30°N
65°N

N
N
N
N
N
N
N
°N
N
N
N
N
N
N
N

49°N-32°N

504

Altitude

(km)

12.2
13.7
15.2
16.8
18.4
19.9

0

IO N NN
COOO0OVWWOOVIRNHO
H O OB OIONw o - OO o

pCi Be’

100 SCM

851
661
917
1110
1850
733
784
1130
1350
8.87
62.8
52.6
477
957
1110
1750
1560
416
687
19800
9820
1020
1140
1400
1440
1140
832
1080
1150
1440
1260
1590
186
320
16000
3440
2680
2180
1400
1460
40.9
47.8
110
1250
354
938
1500
1770
1480
854
1700
835



ISOTOPES, A Teledyne Company

TABLE 115 (cont'd.)

Sample
No.

SN-1334
SN-1335
SN-1336
SN-1337
SN-1338
SF-651

ST-1340
ST-1341
ST-1342
ST-1343
ST-1339
SF-658

SF-657

ST-1347
ST-1348
ST-1345
ST-1344
ST-1346
ST-1349
ST-1350
ST-1351
ST-1352
ST-1353
ST-1354
ST-1355
ST-1356
SN-1358
SN-1357
SN-1359
ST-1360
ST-1362
ST-1363
ST-1364
ST-1365
ST-1366
ST-1367
SF-663

SF-664

SF-665

ST-1368
ST-1369
ST-1370
ST-1372
ST-1371
ST-1373
ST-1374
ST-1375
ST-1376
ST-1377
ST-1379
ST-1378
ST-1380
SN-1381
SN-1382

Collection
Date

S ————————

17 May 62
17 May 62
17 May 62
17 May 62
17 May 62
17 May 62
17 May 62
17 May 62
17 May 62
17 May 62
18 May 62
18 May 62
18 May 62
21 May 62
21 May 62
21 May 62
21 May 62
21 May 62
21 May 62
22 May 62
22 May 62
22 May 62
22 May 62
22 May 62
22 May 62
22 May 62
22 May 62
22 May 62
22 May 62
24 May 62
24 May 62
24 May 62
24 May 62
24 May 62
24 May 62
24 May 62
24 May 62
24 May 62
24 May 62
24 May 62
24 May 62
24 May 62
28 May 62
28 May 62
29 May 62
29 May 62
29 May 62
29 May 62
29 May 62
29 May 62
29 May 62
29 May 62
30 May 62
30 May 62

Latitude

<

o o

=z =z

I !

o o

% 5
Z2Z2Z2 72 2

OO!—;!—‘
ZZ=Z ==

65°N-63°N
64°N
64°N-63°N
64°N-49°N
64°N-49°N
64°N-49°N
49°N-37°N
37°N-31°N
49°N-43°N
64°N
64°N
64°N
64°N
64°N
30°N
30°N
30°N
30°N
30°N
30°N
30°N
30°N
64°N-49°N
49°N-32°N
65°N-63°N
66°N-65°N
64°N-63°N
66°N-65°N
64°N-49°N
64°N-49°N
49°N-31°N
4Y°N-31°N
63°N-49°N
49°N-31°N

505

Altitude
gkm!

13.6
15.2
16.7
18.3
19.9
16.8
16,8
18.2
19.8
20.3
16.8
16.8
16.8
11.6
1l.6
11.6
11.2
12.2
12.2

6.1

7.

el

9
0
2
8

W9

—

20.6
12.2
12.2
18.2
12.2
l6.7
18.2
19.7
20.5
11.9
13.6
14.9
16.6
17.1
18.6
19.8
20.8
20.2
19.8

6.1

7.6

9.1
10.7
13.7
19.8
14.0
19.7
16.7
16.7

pCi Be7

100 SCM

1110
1330
1420
1400
1530
2370
658
3280
1520
1370
1310
3260
3300
790
855
909
584
499
832
84.1
84.9
272
404
913
1250
1700
925
256
1110
734
658
1510
1680
4190
6l.5
243
1360
1420
2440
1000
1740
1350
1900
1620
117
48.8
318
742
944
1430
956
1540
2890
1270



ISOTOPES, A Teledyne Company

TABLE 115 (cont'd.)

Sumple
No.

ST-1383
ST-1384
ST-1385
ST-1386
ST-1387
ST-1388
ST-1389
SF-668

ST-1391
ST-1392
ST-1593
ST-1394
ST-1395
ST-1396
ST-1397
ST-1398
ST-1400
ST-1402
ST-1403
ST-1404
ST-1405
ST-1406
ST-1407
ST-1408
ST-1409
ST-1410
ST-1411
ST-1412
ST-1413
ST-1414
ST-1415
ST-1416
SF-669

ST-1417
ST-1418
ST-1419
ST-1420
ST-1421
ST-1422
ST-1423
ST-1424
ST-1425
ST-1426
ST-1427
ST-1428
5T-1431
ST-1432
ST-1433
ST-1435
ST-1434
ST-1436
ST-1437
ST-1438

Collection
Date

31 May 62
31 May 62
31 May 62
31 May 62
31 May 62
31 May 62
31 May 62
31 May 62
31 May 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 6%
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Jun 62
Junin 62
Jun 62
Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
12 Jun 62
13 Jun 62
13 Jun 62
15 Jun 62
14 Jun 62
14 Jun 62

e e e B e B B B e e T BN BN B B I B B A B BRI, B B A B B3

=
[\l

70°N-65°N
70°N=-65°N
70°N-65°N
70°N-65°N
70°N-65°N
70°N-65°N
30°N-15°N
19°N-15°N
24°N-15°N
65°N

65°N

65°N

65°N

64°N-49°N
64°N-54°N
53°N-49°N
64°N-49°N
40°N-32°N
49°N-31°N
49°N-31°N
49°N-31°N
64°N

64°N

64°N

64°N

66°N-64°N
66°N-64°N
66°N-64°N
30°N
30°N
30°N
30°N
30°N
30°N
30°N
65°N
65°N
65°N
65°N
64°N-
64°N-
64°N -

-]
-]
64°N -]
49°N

36°N-
49°N-
49°N-
40°N-
90°N-80°
80°N-60°
80°N-60°
70°N-65°
70°N-65°

9°N
9°N
9°N
9°N
6°N
1°N
0°N
0°N
1I°N
0°N
0°N
0°N
5°N
5°N

-]

4
4
4
4
3
3
4
4
3

506

Altitude

!kmz

12.2
13.7
15.3
16.8
18.3
20.0
16.8
18.6

()
OO OISO
DO W

0

[
o

pCi Be7

100 SCM

824
701
1060
1820
3240
1490
588
5110
638
56.3
74.2
180
787
787
4480
746
1770
180
811
1110
1170
1060
744
1310
1280
2430
6060
1740
56.3
150
366
652
8990
1390
1300
21.0
17.8
44.7
98.1
849
1510
2140
2330
410
129
2290
2000
1510
626
548
730
866
657



ISOTOPES, A Teledyne Company

TABLE 115 (cont'd.)

Sample
No.

ST-1439
§T-1440
ST-1441
ST-1442
ST-1443
ST-1444
ST-1445
ST-1448
ST-1449
8T-1450
ST-1451
ST-1452
ST-1483
ST-1454
ST-1455
ST-1456
ST-1457
ST-1458
ST-1459
ST-1460
ST-1461
ST-1463
ST-1464
ST-1465
ST-1466
ST-1468
ST-1467
ST-1469
ST-1470
ST-1471
ST-1472
ST-1462
§T-1473
ST-1474
ST-1475
ST-1476
ST-1477
ST-1478
ST-1479
ST-1480
ST-1481
ST-1482
ST-1489
ST-1490
ST-1491
ST-1492
ST-1493
Sr-683

ST-685

SF-1494
ST-1497
ST-1495
ST-1496

Collection
Date

14 Jun 62
14 Jun 62
14 Jun 62
14 Jun 62
14 Jun 62
14 Jun 62
14 Jun 62
14 Jun 62
14 Jun 62
15 Jun 62
15 Jun 62
15 Jun 62
15 Jun 62
15 Jun 62
18 Jun 62
18 Jun 62
18 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
19 Jun 62
20 Jun 62
21 Jun 62
21 Jun 62
21 Jun 62
21 Jun 62
21 Jun 62
21 Jun 62
21 Jun 62
21 Jun 62
21 Jun 62
22 Jun 62
22 Jun 62
22 Jun 62
23 Jun 62
23 Jun 62
23 Jun 62
23 Jun 62
24 Jun 62
24 Jun 62
26 Jun 62
26 Jun 62
26 Jun 62

Latitude

70°N-65°N

70°N-65°N

70°N-65°N

70°N-65°N

70°N-65°N

70°N-65°N

30°N-15°N
30°N-22°N
30°N-15°N

15°N 09°N

15°N-09°N

15°N-09°N

15°N-09°N

15°N-09°N

09°N

09°N

09°N

65°N

65°N

65°N

65°N

64°N-49°N

64°N-49°N

62°N-49°N

64°N-49°N

49°N-44°N

44°N-31°N

49°N-44°N

49°N-31°N

49°N-44°N

44°N-31°N

65°N

64°N

64°N

64°N

64°N

64°N

64°N

64°N

30°N

30°N

30°N

34°N-31°N

31°N-25°N

09°N-04°S

04°8-10°S

09°N-04°S

02°N-02°S

28°N-23°N

25°N-23°N

73°N-70°N

73°N-60°N

73°N-60°N

507

Altitude
fkm]

15.3
16.8
18.3
19.8
19.9
20.1
16.8
20.1
20.5
12.3
15,7
15.2
16.8
19.8
13.7
15.2
19.8

o
COI\EOJIC}—JD:C»:IJ}—I}—:E)}-—I

00 NN OO0 U D e~

R el Rl el

(el
w

-

21.2

pCi Bc7

100 SCM

<

1480
1600
1770
3040
2610
2480
1380
312
665
42.3
42.6
254
547
1330
61.4
264
1120
28.8
35.1
25.4
23.7
903
1370
1480
2030
399
103
486
1400
2190
2050
53.1
708
1100
2120
1420
1650
2030
3700
1310
1700
162
1980
312
317
70.6
429
3000
2060
19.7
472
598
703



ISOTOPES, A Teledyne Company

TABLL 115 (cont'd.)

Sample
No.

ST-1498
ST-1502
ST=-1507
ST-1508
ST-1510
ST-1511
SF-688

ST-1512
ST-1513
$T-1514
ST-1515
ST-1516
ST-1517
ST-1520
ST-1521
ST-1526
SF-692

ST-1527
ST=-1528
SF-693

SF-694

SF-697

SF-698

SF-699

SF-695

SF-696

ST-1529
SF=700

ST-1530
ST-1531
ST-1532
ST-1533
SF-1535
SF-1536
SF-1537
ST-1539
ST-1538
ST-1540
ST-1541
ST-1542
ST-1543
ST-1545
ST-1547
ST-1551
ST-15%4
ST-1559
ST-1558
ST-1560
ST-1570
ST-1571
ST-1574
ST-1575
ST-1575
ST-1376

Collection

26
26
26
26
26
26
27
27
28
28
28
28
28
28
28
29
29
29
29
29

[
(=A== A = = e A e = N R IV V) I VU R R JORE R R R

e b b b e
“RHFERFRCcOO©

G2

=
(SN JU A )

Date

Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Juu
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul

J Jul

Jul

3 Jul

Jul
Jul
J u ].

62
62
02
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

Latitude

73°N-60°N
65°
64°N-49°N
49°N-31°N
48°N-31°N
48°N-31°N
19°N-14°N
19°N-18°N
70°N-65°N
70°N-65°
70°N-65°
70°N-6
70°N=-6
1
1

-]

[+

30°N-
30°N-
09°N=-10°
09°N-04°
9
9

5
5
S
50
S
S

04°S§-09°
04°8-09°
02°N-04°S
09°N-03°N
09°N-02°N
02°N-04°S
04°8-10°S
15°N-09°N
15°N-09°N
04°S-10°S
09°N-04°S
65°N=-63°N
65°N=-64°N
64°N-63°N
65°N-64°N
65°N-49°N
65°N-49°N
65°N-49°N
49°N-44°N
44°N-31°N
49°N-31°N
48°N-31°N
49°N-31°N
70°N-65°N
70°N=-65°N
70°N-65°N
30°N=15°N
90°N-80°N
28°N-19°N
19°N=12°N
65°N

49°N=31°N
49°N-31°N
29°N=22°N
26°N-21°N
22°N-11°N
21°N-10°N

N
N
N
N
N
°N
S
S
S
S

508

Altitude
!km!

11.9
10,7
20.3
13.8

WO WO o
O N0 ook e 00t D =W IO

en

2O 00O

o R R = R e e e e 1D = B RS

COoOC WO OO

[ S0 (I

NE N RRNISW WO 0 &EIDWO oo

W UNNVINOWNO $ IO

IS D b

15.2
18.3
20.0
12.2
19.1
18.8

6.1
16.8
20.0
19.9
19.7
19.8
20.3

pCi. Be7

100 SCM

483
490
2030
308
2000
1790
1800
580
2350
1400
1360
1530
2020
1120
1110
142
2000
1800
649
£4000
7080
£1270
< 205
1040
£1490
1250
16400
£5540
46.3
42.9
1520
221
2390
1540
1060
£ 232
£ 49.9
550
£ 165
1110
533
1330
1400
957
801
1100
2610
50.9
3020
1460
1160
1210
1250
593



ISOTOPES, A Teledyne Company
TABLE 115 (cont'd.)

Sample Collection Gltitude pei Bu7
No. .~ Dute Latitude (km] 106 SCM
ST-iSSS 19 Jul 62 28°N=17°N 19.6 775
ST-1587 20 Jul 62 65°N=-49°N 15.3 1340
ST-1588 20 Jul 62 65°N-49°N 18.3 zo&o
ST-1589 20 Jul 62 58°N-49°N 20.4 2070
ST-1590 20 Jul 62 65°N-58°N 20,5 2020
ST-1594 20 Jul 62 49°N-36°N 15.2 2250
ST-1595 20 Jul 62 49°N-40°N 18.6 1480
ST-1596 20 Jul 62 40°N=-31°N 18.6 1400
ST-1597 20 Jul 62 49°N=-31°N 20.5 1430
ST-1601 24 Jul 62 70°N-65°N 12.2 617
ST-1603 24 Jul 62 70°N-65°N 15.3 2030
ST-1605 24 Jul 62 70°N-65°N 18.4 2000
ST-1608 24 Jul 62 31°N-15°N 18.3 < 130
ST-1609 24 Jul 62 31°N-15°N 20,7 £ 959
ST-1610 24 Jul 62 22°N-12°N 16.8 £ 305
ST-1618 26 Jul 62 65°N-49°N 13.7 292
ST-1620 26 Jul 62 65°N=-49°N 19.9 2110
ST-1630 27 Jul 62 62°N-49°N 16.8 1380
ST-1628 27 Jul 62 48°N-31°N 19.8 1450
SF-1637 3 Aug 62 65°N-49°N 18.4 1940
SF-1638 3 Aug 62 65°N-49°N 20.6 2170
SF-1644 3 Aug 62 49°N-31°N 18.4 1510
SF-1645 3 Aug 62 49°N=-36°N 20.6 1440
ST-1652 7 Aug 62 31°N-17°N 20,1 727
SF -1660 17 Aug 62 49°N-40°N 15.2 218
SF-1661 17 Aug 62 49°N=31°N 18.3 1670
SF-1664 21 Aug 62 31°N=20°N 18.3 1090
SP-1665 21 Aug 62 20°N-15°N 18.3 854
SF-1667 21 Aug 62 31°N-20°N 20.2 7406
SF-1666 21 Aug 62 20°N=-15°N 20,0 660
ST-1681 24 Auyg 62 51°N-47°N 5.5 £ 06,0
ST-2515 26 Aug 62 74°N-54°N 18.3 1600
ST-2516 26 Aug 62 74°N-53°N 19.8 2020
ST-1700 27 Aug 62 63°N=-55°N 5.5 £ 57.]
ST-1698 27 Aug 62 39°N-35°N Bo5 £ 358
ST-1708 29 Aig 62 65°N-48°N 5.5 £ 56.0
ST-1712 30 Aug 62 51°N-48°N 5.8 £ 39,8
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“he mean distribution of beryllinm=7 in the sampling corridor during
January to March 1963, which is shown in IMgure 112, shows anomalonsly high con-
centrations in the northern polar stratosphere. In Table 116 the data arve listed
for the same time period. These, no doubt, resulted from the artiticial produc-
tion of beryllium-7 by the 1962 Soviet test series. 1t would appear from Figure
2 that the artificial bewvllium-7 had reached at least 109§ at high altitudes
where concentrations more than twice as high as the theoretical value were found.
This might, in part at least, represent a remnant of artificially produced
berylliun-7 from the 1962 United States tests . South of 2098 the concentrations
ound approximated the theoretical values.

Beryllium-7 and phosphorus-32 data for samples collected at three
altitudes, 18, 18 and 19 km, at 65° to 70°N are shown in Figure 113 and arve
Listed in Table 117. The data suggest a possible seasonal trend, with high con-
centrations in the polar stratosphere during the summer months being replaced by
low concentrations during the winter months. DBeryllinm-7 aud phosphorus-32 data
for equivalent altitudes in the tropical stratosphere aud in the southern polar
stratosplhere do not show similar trends.

A correlation was sought between the appearance of low beryllium-7
and phosphorus-32 concentrations at 659N during the winter and the shift in the
stratosphevic civeulation which is characterized by the eastwawd movement onto
the North American continent of” a high pressure system which persists over the
northern Pacitfic diring the firet half of the winter. The castward migration
ol this high pressure system, associated with the disruption of the typical pole-
centerad low presszme svetem of the winter circulation, occurs at the time of the

“explozive waormings" which nsnally atfect the upper atmosphere over North America
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Sample
No.

ST-2554
ST-2555
ST-2707
ST-2708
ST-2709
ST-2710
ST-2711
ST-2712
ST-2713
ST-2714
ST-2715
S§T-2558
ST-2675
ST-2676
ST-2566
ST-2572
S§T-2577
ST-2567
ST-2578
ST-2722
ST-2580
ST-2585
ST-2590
ST-2597
ST-2599
ST-4486
ST-4487
ST-2645
ST-2646
ST-2647
ST-2648
ST-2649
ST-2650
ST-2651
ST-2652
ST-2926
ST-2928
ST-2929
ST-2930
ST-2931
ST-2901
ST-2902
8T-2903
ST-2904
8T-2905
ST-2906
ST-2907
ST-2908
ST-2910
ST-2911

Collection

11
11
13
14
14
14
14
14
14
14
14
17
17
17
18
18
18
18
18
21
22
22
22
22
22
24
26
29
29
29
30
30
30
30
30

4

4
10
10
10
12
14
14
14
14
14
14
14
14
14

Date

Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
TFeb
Feb
Feb
Feb
Feb
Feb
Feb

63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63

Latitude

20°N-09°N
20°N-09°N
10°N

10°N

10°N

40°S

40°S

40°S

40°S

40°S
41°8-42°S
09°N-10°S
15°8-37°8
15°8-38°S
65°N-49°N
65°N-49°N
65°N-49°N
49°N=29°N
49°N-30°N
10°N
70°N-65°N
70°N-65°\
70°N-65°N
32°N-19°N
32°N-19°N
49°N-37°N
65°N~49°N
40°S
40°S
40°S
72°N=70°N
70°N -
35°N

35°N=-33°N -

35°N

10°N

40°S-44°$S
10°N-09°N
L10°N-08°N
10°N

90°N-60°N
64°N~49°N
64°N-49°N
64°N-58°N
64°N-55°N
49°N-31°N
49°N-31°N
49°N=-31°N
09°N-06° S
09°N-10°S
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TABLE 116. Peryllium-7 Activities for Sumples
Collected from January 1963 Through March 1903

Altitude
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Pt b
5 b
A

s
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pCi l’n:7

100 SCM

S
s
S
S

s

s
<

n

WM RAR

1740
0v60
25.4
16.5
24.2
6Y.8
51.8
277
960
1670
806
428
604
1060
1920
8140
4340
4830
12300
29,0
1160
1930
11600
3210
4070
4450
S900
26.7
104
475
3.3
105
4.90
168
162
56.8
250
27.7
26.1
48.0
280
1360
2560
59800
1140
723
4160
10100
385
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TABLL 116 (cont'de.)

Sample
No.

ST-2912
ST-29148
ST-2914
ST-2914
ST-2916
ST-2917
ST-2918
ST=291Y
ST-2920
ST-2921
ST=292e
ST-2923
ST-2024
SI-292s
sT-32il
ST-y22¢
ST-3223
ST-3224
ST-3225
ST-3226
ST-3227
ST-3228
ST-3229
ST-3230
ST=3231
ST-3232
ST-5233
ST-3238
ST-3236
ST-3238
ST-3239
ST-3237
ST-3240
ST-3241
Sr-3u4l
ST-3243
ST-5244
ST=-32445
ST-5246
ST=-3247
ST-3249

Collect ton
NDate

14 Feb 63
14 Feb 68
19 Feb 63
L9 Feb 03
19 'eb 635
19 teb 63
19 Leb 63
19 Peb 63
19 Feb 63
19 feb 63
21 reb od
2L reb 63
21 teb 63
21 reb 63
10 Mar 63
10 Mar 63
10 Mar 63
11 Mar 63
11 Mar 63
11 Mar 63
11 Mar 63
11 Mar 63
LY Mar 63
19 Mar 64
19 Mar 63
19 Mar 63
19 Mayr 63
26 Mar 63
26 Mar 63
26 Mav 63
26 Mar 63
26 Mar 69
26 Mar 03
26 Mar 63
26 Mar 63
26 Mar 63
28 Mar 67
28 Mar 63
28 Myr 63
28 Mar 63
29 Mar 63

Latitude

16°S-37°S

16°8-37°$

70°N-64°N

70°N-64°N

T0°N-04°N

70°N-64°N
S

10°N-08°N
10°N
10°N
40°S
40°S
40°s
40°S-41°S
40°S-41°S
42°8-43°S
70°N-64°N
70°N-64°N
70°N-64°N
15°N=09°N
70°N
73°N=71°N
34°N-38°N
33°N
10°N-05°N
40°S-43°S
40°S
40°s
40°8-42°%
49°N-40°N
49°N-33°N
02°N-10°S
03°N-10°S
42°8-45°§
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Altitude
(k)

18.3
19.8

.9

15.2
18.3
19.8
18.4
19.8
18.
19.

—
SO~ = C — 0O

= §
NI JRC N
<

[ 58 ol andl o
Wit

[e]
e

-

12.2
15.2
18.3
18.0

15.

S~ b o~ e

=

—
S
1= Mt OIS SN O

15.
18.
21,
19.:

o
oW

U

pCi Bc7

100 SCM

<

NIA

MANMNMWRNA

MARNAMNMNARNAK

959
3240
1940
4500
6770
3780
1810
2450

684
2560

85.9
47.1
59.0
1360
90.0
188
450
76.5
77.1

202
1080
3280
5440
1680
3260
6710
3560

138

474

103

210

571

72,0

175

334

606
2810
2910

787
1340
5180
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